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SUMMARY 



This report is a guide for the user of the Reliabilitx, 
Maintainability^ and Cost Mode! (RMCM) portion of the Life Cycle 
Cost Impact Modeling System (LCCIMK If provides all information 
necessary to interact with the program from □ computer terminal. 
The second volume contains a printout of the computer program. 

The initial application of LCCIM was directed at determining 
^tential impacts of the Digital Avionics Information System (DAIS) 
concept on system support perrsonnel requirements and life cycle 
cost (LCCJ* It fs applicable, however, in the development of any 
new system or the •modification of on existing hardware system. 
The RMCM serves as a powerful tool within the LCCIM for conducting 
resource requirements, costing, and trade-off analyses. User-oriented, 
it accepts fnput data at varying levels of detail during all phases 
of the weapon system acquisition process. Also, the speed of the 
interactive RMCM computer program should encourage more trade-off 
analyses to be co.iducted eqriy in the design process, where cost 
avoidance actions are most effective, RMCM data processing takes 
into account the interaction between support requirements and cost 
parameters. Outputs provide for the increased visibility of cost 
drivers and their individual and combined impacts on system ownership. 

Included in this users guide are (a) a description of the RMCM 
functions and capabilities, (b) a description of each cost element 
which it covers, along with ossocioted equations, (c) instructions 
for preparing Input data files, (d) a description of the input data 
format for the cost model data bonki (e) an explanation of the 
interactive procedures to be used on the computer terminal, and 
(f) examples of the RMCM botch mode printed outputs* 



PREFACE 



Thii technical report was preparad under contract no. F33615- 
75-0-5218* "DAIS Life Cycle Costing Study," The report Is part 
of a series of reports, data banks, and models which constitute 
its products* Results of this study, in conilnatlon with present 
Mr Force capabilities, are to provide the means to assess the 
life cycle cost Impact of the operational implementation of the 
Digital Avionics Information System (DAIS) * 

This research effort was directed by the Logistics and Technical 
Training Division of the Air Force H™an Resources Laboratory at 
Wright-Patterson AFB and is documented under Work Unit 20510001, 
"DAIS Life Cycle Costing Study." It was performed under Air Force 
Avionics Laboratory program element 63243F, "Digital Avionics Infor- 
mata.n System^" Project 2051^ "Impact of the DAIS on Life Cycle 
Costs," Project 2051 Is jointly sponsored by the Air Force Comiand 
(Air Force Human Resources Laboratory and Air Force Avionics Laboratory) 
and the Air Force Logistics Comnand. Contract funds were provided by 
the Air Force Avionics Laboratory, rne DAIS program manager is Mr* 
Terrance A. Birim. Tlie Air Force Human Resources Laboratory project 
scientist is Mr. H. Anthony Baran, ^e Air Force Logistics Comiaiid 
project officer is Captain Ronald Hahn. The latter two are DAIS 
deputy directors* The contractor program manager is Mr. John Goclowski. 



3 5 



TABLE OF CONTENTS 



Page 

U GEhCRAL INFORMATION AND APPLICATION f | 

I . I Introducticin j [ 

1.2 RMCM Dascription ^ 1 3 

L2J R&M Model Portion of RMCM 13 

L2,2 Cost Model Poftion of RMCM |£^ 

L3 Input Data Base 15 

Lft RMCM Operation Overview |8 

1.5 Host Computer ConsiderGtions 21 

IL RMCM COST EQUATIONS AND ASSUMPTIONS ik 

2*1 LCC Structure Particulars 24 

2*2 General LCC Equations 24 

2,2 J Nonrecurring Costs (NRC) 25 

2.2, U I System InvestmLnt Costs (CSI) 25 

2*2 J, 2 Support investment Costs (COI) 25 

2.2.2 Recurring Costs (RC) 26 

2.2,2.1 Cost of Operation (CO) 27 

2,2*2.2 Cost of Support (CS) 27 

2.2.3 Disposal Costs (CDP) 28 
2*3 Time Value of Money 28 
2,4 General Assumptions of the RMCM 3I 

IIL DATA FILE FORMATS 35 

3.1 Card Type VE {-\^-2) Recurring Cost Equation 35 
Constant Values 35 

3.2 Card Type VE (-3^-4) Nonrecurring Cost Equation 
Constant Values 40 

3.3 '^nrd Tyr VI (»l,«2) Line Repiaceable Unit (LRU) 
Variables 4j 

3.4 Card Type VM (-!) Subsystem Variables 48 

3.5 Card Type VN (-1) Maintenance Personnel Training 
Variables 

3.6 Card Type VN (-2) Equipment Maintenance 

Variables 50 

3.7 Card Type VJ (-1,-2) Support Equipment Variables 53 

3.8 Card Type VD (-1) Depot Support Equipment 

Variables 55 

3.9 Card Type VS (-0 to -9) Single Value Variabfes 56 
3J0 Card Type VP (-1) Aircrew Variables 72 

IV, PROCEDURES AND REQUIREMENIb 73 

4 J Initmtion 73 

4 J, I Attachment of Required Files 73 

4,1,2 Attachment of Optional Files 73 

4*2 Interactive Inputs 74 

4.3 Additional Features 81 

4.3.1 GLOSSARY Routine 81 

4.3.2 HELP Routine 81 

5 



EKLC 



TABLE OF CONTENTS (continued) 

Page 



4.3.3 SET Routine 82 

^1.3.4 BACK Routine 83 

4.3.5 Abbreviation 83 

4.3.6 Multiple Responses 84 

4.3.7 Error Messages 85 

4.3.8 Termination 88 

4.3.9 Ba?ch Print Outputs 88 

4.3.10 Example Sessions 104 

REFERENCES I jj 

Appendix A RMCM INPUT COST ELEMENTS AND 

SOURCES 115 

Appendix B SPECIFIC COST ELEMENT EQUATIONS 127 

Appendix C ACRONYMS ig? 



ERIC 



6 



UrST OF FIGURES 



Page 



LI RMCM Interfaces . 12 

!.2 Life Cycle Cost Hierarchy |5 

L3 RMCM Functional Flow Diagrami Basic Coni^r^tation 19 
L4 RMCM Functional Flow Diagrami Basic Cur; ^i^atlon 

with R&M Perturbation 20 
L5 RMCM Functional Flow Diagrami Bcsic Compulation 

with Cost Pertu' DQtions 22 
L6 RMCM Functional Flow DiagrGmi R&M and Cost 

Perturbations 23 

2, 1 Equation for Cdmputlfig Adjusted Life Cycle Cost 29 

3,1 Definition to Recurring Cost Elements Card VE-l 37 

3*2 Definitions to Recurring Cost Element Card VE=2 29 

3.3 Definitions to rsfonrecurring Cost Element Card VE-3 42 

3.4 Definitions to Nonrecurring Cost Elements Card V*E-4 4^' 
3*5 Definitions to LRU Data Card (VM) Terms 46 
3*6 Definitions to LRU Data Card (Vl-^^ ^ 47 
3.7 Definitions to Subsystem Data Cart vWI) Terms 49 
3*8 Definitions for Personnei Training Da. a {VN»!) Terms 51 
3p9 Definitions of Equipment Mofntenance Data (VN=2) 

Terms ^ 52 

3*10 Definitions of Support Equipment Data (VJ i,-2) Terms 54 
3*11 Definition of Depot Support Equipment Data (VD-I) 

Terms 55 

3.12 Definition of Terms for SCALAR VS-0 58 

3*13 Defimtion of Terms for SCALAR VS-I 59 

3.14 Definition of Terms for SCALAR VS-2 61 

3.15 Definition of Terms for SCALAR VS-3 62 

3.16 Definition of Terms for SCALAR VS-4 64 

3.17 Definition of Terms for SCALAR VS-5 65 
3*18 Definition of Terms for SCALAR VS=6 - 57 
3.19 Definition of Terms for SCALAR VS-7 68 
3*20 Definition of Terms for SCALAR VS-8 70 
3.21 Definition of Terms for SCALAR VS-9 71 
4*1 Example Batch Output Report No, I 90 
4.2 Example Batch Output Report No* 2 91 
4*3 Example Batch Output Report No. 3 92 

4.4 Example Batch Output Report No, 4 93 

4.5 Example Batch Output Report No, 5 95 

4.6 Example Batch Output Report No. 6 96 

4.7 Example Batch Output' Rsport No. 7 97 
4*8 Example Batch Output Report No, 8A 99 
4.9 Example Batch Output Report No* SB 100 
4*10 Example Batch Output Report No. 9 101 

4.11 ExampJe Batch Output Report No, 10 103 

4.12 Sample Initiation Procedure 105 

4.13 EKompie Session with No Perturbation 106 
4*14 Example Session with R&M Perturbation !07 

t 



ERIC 



LIST OF FIGURES (continued) 



Page 



ERIC 



17 



4.15 Example Session with Cost Perturbation 

4.16 Sample Interactive Session with Both R&M and Cost 
Perturbations 
Tfirmination Procedure 
Cost of Procurement Equation 

Cost of Initial Maintenance Personnel Training Equation 
Cost of Spares Investment Equation 
Poisson Equatin for Determining Stock Levels 
Cost of Depot Support Investment Equation 
Cost of Base Level Support Equipment Investment 
Equo 'ion 

Cost of Software Acquisition Equation 
Cost of Maintenance Manuals investment Equation 
Coif of Inventory Management Investment Equation 
Cost of New or Additional Facilities Equation 
Cost of Opera Hons Personnel Equation 
Cost of Fuel Equation 

Cos? of Ori-Equlpment Maintenance Equation 
B, 14 Cost of Intermediate Shoo Maintenance Equotion 
B. 15 Cost of Mcintenance Personnel Training Equotion 
B, 16 Cost of Replacement Spares Equation 
B.I 7 Cost of Depot Maintenance Equation 
B. 18 Cost of Maintaining Support Equipment EquatSon 
B. 19 Cost of Software Suppor* Equation 
B.20 Cost of Supporting Mointenance Manuals Equation 
B.2I Cost of Inventory Management Equation 



4. 
B.I 
B.2 

B.3 
B.4 

B.5 
B.6 



B.7 

B.8 

B.9 

B.IO 

B.I I 

a. 1 2 

B.I3 



108 

109 
110 
130 

131 
133 
135 
137 

138 

142 

143 

145 

144 

146 

147 

148 

151 

154 

158 

159 

16! 

163 

164 

166 



9 



LIST OF TABLES 



LI R&M Pcrrameter Data Bank FH^ Descriptfons 

L2 Cost Parameter Data Bank Ff^e Dascriptjons 

3.1 Recurring Cost Elennents (VE-I) 

3.2 Recurring Cost Elaments (VE-2) 

3.3 Nonrecurring Cost Elements {VE«3) 

3.4 Nonrecurring Cost Elements (VD-ft) 

3.5 LRU Data (VM) 

3.6 LRU Data fVI»2) 

3.7 Subsystem Data 

3.8 Personn*il Training Data by AFSC 

3.9 Equipment Maintenance Data by AFSC 

3.10 Support Equipment Date (VJ-I) 

3. 1 1 Support Equipment Data {VJ-2) 

3.12 Depot Support Equipment Data 

3.13 ^Single Value Variables - Card 0 
3.1ft Single Value Variables - Card I 
3J5 Single Value Variables - Card 2 

3.16 Single Vaiua Variables - Card 3 

3.17 Single VoIug Variables - Card k 

3.18 Single Value Variables » Card S 
3J9 Single Value Variables - Card 6 

3.20 Single Vdue Variables - Card 7 

3.21 Single Value Variables - Card 8 

3- 22 Single Value Variables - Card 9 
3.23 Aircrew Data 

4*1 Cost Equation Parameters which may be Modified 

4- 2 Available Output Report Parameters 

AJ Data Eiement Location^ Definition and Sources 



RELIABILITY, MAINTAINABILITY, AND COST MODEL USERS GUIDE 



L GENERAL INFORMATION AND APPLICATION 

M INTRODUCTION 

The ReliabiUty, Maintainability, and Cost Model (RMCM) 
described tn this report is an interactive mathematlcQl model with 
a built-in sensitivity analysis capability. It is a major component 
of the Life Cycle Cost Impact Model (LCCIM), The LCCIM was 
developed as part of the Digital Avionics (nformation System (DAIS) 
advanced development program tc be used to assess the potential 
impacts of the DAIS concept of avionics integration on system 
support requirements and life cycle cost [ ,CC). It was designed 
to be applicable to any new system and iw be operable early in 
the systems acquisition process. To accomplish the assessment for 
the DAIS baseline data banks were developed containing parameters 
that could be used by n designer to characterize a system's manpower 
and other logistics element requirements* The development of thesG 
data banks was accomplished such that they couid support an analytic 
process to evaluate □ system's requirements in terms of reliabintyj 
maintainability, and rerource requirement parameters. The LCCIM 
was designed as a tool to aid in this process. It was developed 
for use by system aesiyners and assuciqted specialists (such as 
reliability enginefirsj maintainability engineers, logistics englnsers). 

The process Incorporates a methodology fori 

1. Conducting requirements, cost, and trade-off andlyses during 
all phases of the weapon system acquisition process, 

2. Integrating explicit manpower, personnel, and training assess- 
ments in the car!y phases of the acquisition process and 
major system modification programs* 

A managerial overview of the LCCIM is provided in AFHRL-TR-79-64[l ]J 

The RMCM is a computer program consisting of two models 
which can be operated interactively v^ith a computer terminah They 
are (a) the Reliability and Maintainability (R&M) Model [^,5] and 
(b) the Cost Model [II]. A third computerized model, the Training 
Model (TRAMOD), interfaces manually with the RMCM [2,3]. Figure M 
depicts the interfaces of the models and their associated data banks. 



Numbers enclosed in square brackets refer to references listed 
in the back of this volume. 



II 



The R&M Model is an average value model which aggregates 
support demands at the line replaceable unit (LRU)j subsystemi 
or system level to assess the total resource requirements. It is 
used to identify the drivers of high resource consumption and to 
determine the impact of changes in R&M parameters* 

The cost model applies cost factors to the assessed resource 
values generated by the R&M Model and then combines the results 
with the other cost elements to estimate LCC. The cost outputs 
are presented in selective combination or summary form. 

1.2 RMCM DESCRIPTION 

The RMCM program consists of two main components— the 
R&M Model and the Cost Model* 

Although the development and use of the R&M Model is 
explained in depth in other reports [^^S], a brief recapitulation of 
the inputSj outputs? and general capability of the R&M Model is 
Jncfuded in this report to facilitate an understanding of its contribu- 
tion to the RMCM. However, this Users Guide concentrates on 
a description of the cost model and on how the overall RMCM 
program functions. 

1,2.1 R&M Model Portion of RMCM 

The R&M Model operates in conjunction with a computerized 
data bank containing historicol reliability and maintenance data 
gathered from operational systems. The data are made relevant 
to new systems by factoring the historical data on the basis of 
system and subsystem comparability analyses. Inputs to the R&M 
Model includei 

1. The frequency of maintenance actions by subsystem and LRU 
for both aircraft and support equipment (SE). 

2. Within each maintenance action, data concerning each of 

the task events (such as type eventj probability of occurrence, 
average time to complete, manpower type and skill require- 
ments, and SE requirements). 

The computed outputs of this model are point estimates on 
"e^^pected values'^ (based on average input values rather than on 
peak resource demands or operational "constraints" associated with 
the use of the system under examination. Such constraints, for 
example, might be caused by queuing or any other nonllnearities 
inherent in a "real world" situation. (Consideration of them would 
require a simulation model.) The outputs ore principally measures 
of the average maintenance nnon-hour resource requirements which 
may be expected to result under a nominal set of conditions. These 
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conditions are defined by system variables such as equipment configura- 
tion, equlpnrient design, and/or the system support maintenance cotic apt. 
The particulars of these conditions are made available to the model 
In terms of the R&M Input variables. The model uses these Inputs 
to compute the man-hour resources, SE, and spares consumed to 
satisfy the maintenance demands of each subsystem and Its LRUs 
for bdth flightline and shop* 

The primary purpose of the R&M Model Is to provide data 
as Inputs to the cost portion of the RMCM. However, In a stand-alone 
operation, the R&M Model provides a means of analyiing the R&M 
impact of changes in various design and support concept parameters* 
It employs figures of merit (FOM) to aggregate the data which 
can be used to make comparisons of resources required on a total 
sytem, subsystem, or LRU basis. The FOMs can also be used to 
identify "high drivers" or problem areas of high resource requirements. 

The FOM analyses within the model may address, for example, 
maintenance manhours per 1000 flight-hours (measuring design and 
support planning impacts on maintenance man-hour resource require- 
ments) and service availability (measuring the impact of maintenance 
requirements on operational readiness). The basic parameters Ujied 
to calculate the FOMs for each subsystem (broken out for each 
shop and flightline maintenance task event) arei 

1. Probability of occurrence 

2. Average time to complete the event 

3. Air Force specialty and skill level of required personnel 

4. Support equipment 

The maintenance action rate for each subsystem is Input as mean 
flight-hours between maintenance actions (MFHBMA). 

By making reasonable variations In any of \ he foregoing input 
parameters, the rrtudel is used to note the effect on the various 
outputs. In this way^'vthe R&M Model is used alone or in conjunction 
with the Cost Model ^rtion of the RMCM to conduct sensitivity 
and trade-off analyses. Thu,s, after high driver Items ore identified 
in terms of resource requirements, combinations of R&M parameters 
con be perturbed to determine the system sensitivities. Alternatives 
for achieving reduction In the resources required can thus be Identified. 

L2.2 Cost Model Portion of RMCM ' 

The cost m^el portion of RMCM Is an analytical accounting 
cost model which computes the LGC of any proposed design for 
a system. This accounting model is a structured and systematic 
way of adding the cost elements that should be considered when 
making LCC estimates. Thv cost element values ore obtained from 
a set of equations which models the development, production, opera- 
tion, and support costs of 1 ie system. Although the associated data 



bases have been prepared for avionics systemsj the model can be 
easily adapted to any defined system; particularly, military weapons 
systems. 

The cost model consists of cost elements that have been 
chosen to capture all relevant costs associated with investment, 
operation, and support of a system. The hierarchical structure of 
these cost elements in terms of their contributions to the LCC 
categories used to catalog them is shown in Figure L2, The sets 
of equations thot model these cost elements are described in 
Section III. 

Cost elements are aggregated by a major cost category struc- 
ture best suited for comparing LCCs* There are three principal 
cost categories. 

I. Nonrecurring 

2» Recurring 

3* System disposal 

Note that system disposal is, by definition, a nonrecurring cost. 
It is useful, however, to break it out and consider It separately. 

The equations for the LCG structure that constitute the 
cost model portion of the RMCM are described in Sections 11 (higher- 
level cost categories) and III (lower-level cost elementsK Included 
in Section II is a desicription of the capability within the RMCM 
to apply the "time value of money" theory in terms of inflation 
and discount rotes to the LCC categories. Section II also describes 
the general assumptions inherent in the modeL 

K3 INPUT DATA BASE 

The RMCM requires a data base that contains at least two 
data bonksi one for the R&M parameters and one for the cost para- 
meter data* The parameter files contained in the R&M and cost 
daM banks are listed in Tables 1,1 and 1,2, respectively. 

The choice of values used \n these data banks will not be 
discussed in the Users Guide, However, a typical table has been 
included as Appendix A which lists each cost element by name, 
and provides a potential value source for each item,. 

Four data bank files, consisting of two sets of cost and R&M 
data, were developed for the DAIS application. One set provides 
two historical data banks containing system specific R&M data 
and cost data for a non-DAIS baseline configuration of avionics 
subsystems suitable for n close air-support (CAS) mission. The second 
set provides two theoretical data banks providing similar R&M and 
cost data for a mid-1980s DAIS configuration. 
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e I.I - R&M Parameter Data Bank File Descriptions. 


r lie 


iNoms ^ .type oi L^aicj 


1. 


Cross referencaHdentif icntion coda (ID) to work unit 




f^g^iA'^ f\A/t If^i Tfsir ^nr'V> iK^x/G^^rn nnH linp f ^nlni^^finl^ 




unit (LRU) weight par LRU^ rsational stock number, and 




number of .^hop replaceable i^its (SRU) per LRU. 


2. 


Support equipment - flightline 


3. 


Support equipment - shop 


4. 


Manpower specialty ~ flightline 


5. 


Manpower specialty = shop 


6. 


Task tirne - flightline 


7 


Task time * shop 


8. 


Probability of occurrence of each of the maintenancie 




events - on the flightline for each outcome. 


9. 


Probability of occurrence of each of the maintenance 




events in ine snop lor eacn ouTcome* 


10. 


Reliability of the subsystem measured in mean flight- 




hours between maintenance actions (MFHBMA), and an 




H factor that, provides the ratio of shop repair actions 




to flightline remove-ond-replace actions for the LRU, 



-"■ — 










Tab 


e 1.2 Cost Parameter Data Bank 


File Descriptions* 




Fi!e 


Name / Type of Data* 






!, 


Recurring cost elements 






2. 


Nonrect^rrinq cost elements 






3. 


Line replaceable unit (LRU) data 






a. 


Subsystem data 






5, 


Support equipment data 






6. 


Depot support equipment data 






7. 


Aircrew data 






8. 


Personnel training data by AFSC 






9, 


On-Off equipment data by AFSC 






10. 


Single value variables for use in various equations 




♦Formats for these cost data files are 


given in Section IV, 
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OS follows!^ Qvailable os Input files to the RMCM 

Coll Up File Nome Poto Bonk Name 

rm^Nn?'; Historical Non-DAIS R&M Data Bank Files 

DAISYS Historical Non-DAIS Cost Data Bank Flies 

CminM Theoretical DAIS R&M Data Bank Files 

CUbTDBS Theoretical D4,IS Cost Data Bank Files 

_ More detailed discussions of the boslc DAIS data banks and 
their development are available in other reports [6-8]. 

users oflMCM "T' data banks for another application, 

SystL DAIS^ R^^^^^ m Difl llgiA^ ionics Information 

system DAIS. Reliability a n d Mainta ^bilijvjy igri^l i Jc -^^rT?^ 

^TW'^^H tor the H&M parameter inpJt da^ 
thfRlM !f "'^^"'^ ^ "^ed when operqting 

the R&M model portion of the RMCM in a stand-alone mie 

The formats for preparing the cost parameter input data 
files are contained in Section IV of this volume. 

\M RMCM OPERATION OVERVIEW 

The interactive RMCM program performs five major functions. 

1, R&M computation 

2, Cost computation 

3, Output 

4, R&M perturbation 

5, Cost perturootion 

( . H ^'.^f .preparing the R&M data bank and the cost data bank 
operational modes. °' 

of RAp^r^'®!.^ "^f^* °' operation is the basic computation 
SxM ? ' °--P"* parameters as shown in Figure 1.3. The 
HcS«^h° r P^^'^eter values and cost factor values from the cist 
nrJ tht ,"f ^ « j"P"ts to the cost equations. All cost outputs 
are then calculated and mode available to the user through the 
interactive terminal or through the batch print program. 

To study the sensitivity of an R&M parameter on LCC, the 
user may alter on R&M file and create a second "perturbed" R&M 
file. The cost equations are t*Sen evaluated for both configurations 
simultaneously, with comparativ,- outputs available to the user through 
the interactive terminal and the biitch print program. The func K 

when the R&M perturbation function is added to the basic computation 
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Similarly, it Is possible to vary only cost parameters in certain 
trade-off analyses* The functiongi flow diagram 5s shown in Figure 1,5 
for this mode of operation, such as when th^ cost perturbation 
function Is^added. to the basic computation functions. Though no 
new cost file is created, the user may modify any variable from 
the cost data file, any output from the R&M computations, or any 
combination of both prior to calculation of the cost outputs* As 
before, comparative outputs are available through the interactive 
terminal or the batch print program. 

Finally, both the R&M and the cost files are perturbed when 
performing sensitivity and trade-off analyses. The functional flow 
diagram is shown in Figure 1-6 for the mode of operation wh^n 
al! five functions are used. The perturbed outputs reflect the combined 
effects of changes in both R&M and cost vqIum relative to the 
base (original data) outputs. 

As shown in the functional flow diagrams, the R&M and 
cost Input files are eKternal to the interactive program. These files 
must be prepared and cataloged prior to using the model* If on 
R&M parameter Is perturbed, o new R&M file Is created* This fUe 
may be cataloged by the user after the interactive session if additional 
use with the R&M model is desired* Two interface files are also 
created by the interactive program, one for each set of costs to 
be compared. These files should be cataloged for later vise by the 
batch print program* A detailed discussion of the cataloging procedures 
is given in Section V, 

L5 HOST COMPUTER CONSIDERATIONS 

The FORTRAN programming language is used. Run on the 
CDC-6600,^.the RMCM operates either in batch or on a remote 
computer terminal. 
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11. mm COST EQUATIONS AND ASSUMPTIONS 

of th. R^LV/5^>T describes the general LCC structure 
ot the RMCM. The equations used to aggregate all the lower-level 
cost elements that constitute the LCC 1 aSystem then TrI presented 
The equations contained In the model that can be used to adjuit 
those LCC values to account for the "time value of money" theory 

thf RMCM^'"™-- ^'"°">^' the general assumptions InS in ' 
the RMCM program are addressed. 

2.1 LCC STRUCTURE PARTICULARS 

The hierarchical structure chosen to catalog all of the cost 
demems that constitute the total LCC for the RMCM program 
was shown m Figure 1.2, The three principal categories arei 

h^^curring costs (initial one-time development and Investment 



I, 



2. Recurring costs (annual operation and support costs) 

3. Final disposal (gain or loss) costs 

The nonrecurring costs ore further described by three cost 
groupmgsi research and development (R&D), system Investment 
and support investment. The recurring costs ore further described 
by two cost groupings: cost of operation and cost of support. These 
cost groupings, along with disposal, contain all of the basic cost 
elements used to compute the LCC. 

The basic cost elements are listed on the right side in Fiaure I 2 
These cost elements include all of those needed to compute the ' 

♦ nAif -J^"'' '"°'"d'"S those that are not directly applicable 
to the DAIS design (such as cost of fuel). HM'i«-auie 

The specific equations used to compute the values for the 
basic_ cost elements are described in Section III. The general equations 
which aggregate these lower-level cost elements Into the LCC ca^gories 
ore addressed within this section. tuTegones 

2.2 GENERAL LCC EQUATIONS 

H...!.. Ih* ^^F °' ° '^^"P^" includes all costs Incurred 

during the entire life span of the weapon system,, that is, from 

Its conception to its disposal. Three major cost categoriei ore used 

to encompass all of the costs that arise during the lifetime of 

a weapon system. The LCC equation sums these three major categories 




NRC Nonrecurring cost total using a baseline year value, 
RC Recurring cost total using a baseline year value* 
CDP Cost of system disposal in constant year dollars of 
the baseline year. 



2.2.1 Nonrecurring Costs (NRC) 

The nonrecurring costs incurred by the initiation of a new 
weapon system involve three cost groupings, 

L Research and development 
2p System Investment 
3- Support investment 

The R&D cost group, one of the basic cost elements, encompasses 
the costs accumulated during the conceptual, validation^ and full-scale 
development phases of the weapon system life cycle. The system 
and support investment costs reflect the initial investment costs 
incurred during production and deployment of the syste(7i. The non- 
recurring cost total, using a baseline year value, is obtained from 
the following equation. 



NRC = CRD + CSI + COi 

CRD Research and development costs (input), 
CSI System investment costs. 
COI Support investment costs- 



2.2 J J System Investment Costs (CSI) 

The cost of system investment refers to costs associated 
with the production and procurement of the various subsystem elements 
required by the new weapon system. This cost group includes values 
for program management, initial equipment purchases, and testing 
of production units. System investment costs consist of two cost 
elements, as expressed in the following equation. 



CSI = 


CPP + CPM 


CPP 


Cost of procurement. 


CPM 


Cost of project management. 



2.2. L2 Support Investment Cost (CO!) 

The cost of support investment includes all of the costs associated 
with the logistics support requirements of the weapon system. These 
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r^nnl/fr^ investment for necessary supplies and services 

S^"on^/^oh?' T Sup^on" Investment " 

equation ^ ^'^"'^"^S' « described in the following 




rem °l maintenance personnol training, 

f^n spores investment. 

CDRI Cost of depot support Initial. 
nWm °' support equipment initial. 

Cost of software acquisition. 
riMi °' maintenance manuals initial. 

rPA, r°^^ °^ inventory management initial. 
^^^^ of new, modified, or additional facilities 



2.2,2 Recurring Costs (RC) 



The recurring cost elements reflect the costs aeneroteri H.,r!r,« 
the operation and support phase of the weapon fysfem l^e cycle ' 
s^m 711^^ ^^1? are computed on an annual basis (RCY)^ the 
an^d^^ues'iSo"oS°^ f * ^^S) contributions, T>^se 

Deriod (PI UP? n h! ?re multiplied by the planned inventory usage 

SlutLn tn ■ ?rT '^^°P^"» recurring cost 

contribution to uCC for the operation and support phase. 



RCY = CO + CS 



CO Cost of operation per year. 

CS Cost of supporting the operation of the weapon system 



per year. 



RC = (PIUPKRCY) 



D^v inventory usage period (input). 

KCY Recurring cost per year In constant year values. 
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2.2,2J Cost of Operation (CO) 



The cost of operation includes the recurring costs that are 
directly related to the operation of the weapon system. The cost 
of operation is contained in two cost elements as shown in the 
following equation. 



CO ^ COP + CFL 



COP Cost of operations personnel (including their support) 
CFL Cost of fuel. 



The cost of operations personnel includes the co^t of aircrew 
(CAC) and the cost of other operations personnel (COO), The aircrew 
costs should include, but are not limited to, salary, personnel, equipment, 
and support requirements,2 The COO term aggregates the cost 
of paying and supporting such operating personnel as command staff, 
security personnel, and other deployed personnel not included in 
the CAC and In the on- and off-equipment maintenance staff elements, 

2*2.2,2 Cost of Support (CS) 

The cost of supporting the operation of a weapon system 
includes the cost of the personnel and materials needed to support 
the deployed units. The type of support required by the weapon 
system includes organizational level maintenance personnel and equip- ^ 
ment, as well as fully equipped and staffed intermediate and depot 
level maintenance facilities. The cost elements included in the cost 
of supporting the weapon system operation ore given in the following 
equation. 



CS = 


COM 4 CSM + CPT + CSP + CDR + CSE + CSW 




+ 


CJG + CIM 




COM 


Cost of on equipment maintenance. 




CSM 


Cost of intermediate shop maintenance. 




CPT 


Cost of maintenance personnel training. 




CSP 


Cost of replacement spares. 




CDR 


Cost of depot maintenance. 




CSE 


Cost of maintaining support equipment. 




CSW 


Cost of supporting the software. 




CJG 


Cost of supporting maintenance manuals. 




CIM 


Cost of inventory management. 





2 The only limitation on what costs to include in this or any cost 

parameter is the need for using a value within the study application, 
the availability , of data, and assurance that costs are not duplicdted 
between cost dements. 



2.2.3 Disposal C«ts (CDP) 

2.3 TIME VALUE OF MONEY ^ 

^ . "-^ST values that have been mout in the Hntfi 

multiplied by an annual adjustment actor (AAVf^ obfl t^^^^^ 
— y to compute an LCC odjusted b, ^Sue^c^^:^^ 

used Jt^dlTlH^-' ^'^"^ expressions commonly 

Sotll i * discount rates. The first provides an 

nf lotion adjustment factor which converts a proposed expenditJ"a 
utuJ i"'^ --'"9 ^ y^°r cost to the dt c^f at that 

aS To'Ltln fT''''n"-'*'.'°^ Inflation multiphcation 
TacTor to obtain future cost is given by (I + |R)t. 



^wstfuture = ^costpresent ^' * 



IR The inflation rate. 

t The number of years after the base year. 



• I*^^ factor converts the dollar value at the future 

year into thj present dollar value of the base year based u^n 
an average discount rate. The present dollar value represent the 
amount of money the Government would have to putTnto an in^lrest^ 

occ^^rina ofT"' '"^"^^ for e.p^ ures 

occurring at the end of t years. The expression used for this "return 
on investment • multiplication factor to Sbtain future costs from ' 
base year costs is given by , t 

r ' 1 ■ 
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lifI^cycle cost adjusted for inflation and/or discount rates over 

YiARS(t), WHERE (T) IS THE NUMBER OF TfEARS AFTER THE BASE YEAR OVER 
WHICH THE COSTS ARE TO BE ADJUSTED 
LCCADJ(T) m IIRCT(T) * RCYT(T) * CDPT(T) 
WHERE' 

NRCT i NON-RECURRING COSTS ADJUSTED FOR INFLATION AND/OR 

DISCOUNT RATES FOR PERIOD (T) 
RCYT = RECURRING COSTS PER YEAR ADJUSTED FOR INFLATION AND/OR 

DISCOUNT RATES FOR PERIOD (T) 
COPT m DISPOSAL COSTS ADJUSTED FOR INFLATION AND/OR 

DISCOUNT RATES FOR PERIOD (T) 



■NRCT(T) 

NON-RECURRING COSTS ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES 

FOR PERIOD (T) . ,^,,^ss^ 

NRCTtT) - SUM(T) (AAFCT) • NRC/DPT • CIUT))) 

WHER E ' - - 

AAF ^'annual ADJUSTMENT FACTOR FOR INFLATION & D1|C0UNT RATES 
HRC s NON-RECURRING COST TOTAL USING A BASELINE YEAR VALUE 
DPT m DEVELOPHENT 4 PROCUREMENT PERIOD OVER WHICH THE NRC 
OCCURRED 

ICDCT) ^ THE INDICATOR FUNCTION USED TO SET THE LIMITS FOR 

TIME PERIOD (T); 
FOR NRCT(T), lUT)- 1 WHEN 0<T<-DPT, AND IS 0 OTHERWISE 

•RCYT(T) 

RECURRING COSTS PER YEAR ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES 

FOR PERIOD (T) _ 

RC¥T(T) = SUH<T) (AAF(T) » RCY(T) • (I2(T))) 

WHERE * - - 

AAF -"annual adjustment FACTOR FOR IHFLATION i DISCOUNT RATES 
RCY - RECURRING COST PER YEAR IN CONSTANT YEAR DOLLARS 
l(a)(T) m THE :^HDICATOR FUNCTION USED TO SET THE LIMITS FOR 

TIME PERIOD CT); _ _ --y^oyT^r 

FOR RCYT(T),12(T)^ 1 WHEN DPT<TUDPT*PIUP, AND IS 0 OTHERWISE 

•CDPt(T) 

DISPOSAL COST ADJUSTED FOR INFLATION AND/OR DISCOUNT RATES 
FOR PERIOD (T) _ , 

CDPT(T) " SUM(T) CAAF(T) • CDP/POT • CI3(T))) 
WHER E " 

AAF s'aNNUAL adjustment FACTOR FOR INFLATION i DISCOUNT RATES 

CDP s COST OF SYSTEM DISPOSAL 

POT = PHASEOUT TIME PERIOD FOR DISPOSAL 

IOXTT - THE INDICATOR FUNCTION USED TO SET THE LIiHITS FOR 

TIME PERIOD (T)l _ _^ 

FOR CDPT(T), I3(T)^ 1 WHEN DPT#PIUP<T<aDPT*PlUP*POT 

AND IS 0 OTHERWISE 



Figure 2.1 - Equition for computing •diusted llfi ^de sort. 
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•AAF(T) 

m5ElF*M5HEY foJ1i;f M"™" IHFLAnO^ AND DISCOUNT 

IR = AytRAOI IMFLATIOH RATE 
f" ^ *VERACE DISCOUNT RATE 
EXAHpIesMe- " "SE TEAR 

RESULfAHT AiuiflD^cIlQjJIfgFJSerlP^^lnil^^^ THE 
THE DOLLAR VALUE AT THr lnTnei vS^B^SSIS^^^"""^ EXPENDITURE TO 

c.) "LP Jfuf?" 

■ ti"«^";J"f.*'^T^C"*"D AVERAGE DISCOUNT RATE FOR MONEY AND 
I luS^ ?EfR"fPi';!i JSL?SrSrf.J°^^=^? THE'DOUAreLui''fT THE 

B^y^^^y;T";fy=^iTi-^^" * """^""^ °""ut will 

^SMmWMM f^^^l^B ' COSTS OF 

DOLLAR) COST vir """" UNADJUSTED {CONSTANT 



_ _ 

Figyra 2,1 - Equation for cQmputlng adjuittd lift cyda §oit (tonolydodK 
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'costf^jture ^ ^costpresent M+DR 



DR The avernge discount rate, 

t The number ©f years after the base year* 



These two eKpressions assume that the future eKpenditure 
occurs at the end of t years. In actuality^ the cost would be incurred 
throughout the year* Therefore, the annual adjustment Toctor given 
in Figure 2.1 was developed which combines these two expressions 
and uses on arithmetic mean over the year. The user of the RMCM 
interactive routine has the options of using one, both, or neither 
of the IR and DR factors to complete future costs from base year 
cost values* 

See Appendix B for o detailed explanation of the cost element 
equations of the RMCM, 

2.4 GENERAL ASSUMPTIONS OF THE RMCM 

The following general assumptions are inherent in the RMCM. 
Any other specific assumptions and the justification for their use 
are presented with their relevant cost element equations in Section III. 

i* The model considers Q uniform level of system (aircraft) 
activity (such as flying hours) at each operating base. 

2. The spares stock level and pipeline quantities are computed 
to support the peak level of system (aircraft) activity, peak 
base flying hours (PBFH), rather than any incremental buildup, 

3, The model specif ica?' computes only those logistics support 
costs associated with the weapon system, subsystem, and 
LRU indenture levels. Components below LRU level (such 
as SRU) are derived through implicit consideration of their 
relationship to the repair of n given LRU. For example, 
average costs of SRU spares are computed based on the 
failure rates of the LRUs. 

4, There are three levels of repairs exclusive of condemnations 
(a) 6h-equipment repair at base level, (b) repair at the inter- 
mediate malntennnce activity (IMA) on site, and (c) repair 

at the depot. The decision to ship failed LRUs to the depot 
is made at the IMA upon receipt and inspection of the equip- 
ment, and this probability is obtained from the R&M model. 
Items diesignated for depot repair provide the source of the 
; LRUs' and SRUs for condemnation. 

5. Air bases are assumed to be identical with respect to main- 
' tenarice manpower levels and consumables, 
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Air bases ore asiumed to be Identicdi in the RMCM with 
respect to factlities. 



Any sprcified number of base level repair locations or depot 
repair sites are allowed. Howtver, the recurring depot repair 
cost factors are predicated on averaqe values for one central iz 
depot repair location. 

Air base sites are assumed to be identical with respect to 
environmental effects on equipment failure rates and logistics 
support. 

Inventories of spore LRUs are located at each of the bases, 
consistent with the demand rate for LRUs at the bases and 
the variable depot-to-site resupply time Interval selected 
for use in the model. In addition, inventories are also located 
at the dep- : eonsistent with the appropriate LRU demand 
rotes, resupp!/ times, IMA repair cycle time, and depot repair 
cycle time selected for use in the model. 

Transpor ration costs may vary for the sites, but a representotiv 
average for overseas and for CONUS sites is employed in 
the RMCM for the LRU depot repairs. The cost of regular 
resupply transportation to the sites (such as piece parts and 
personnel support), which is legitimately a component of 
LCC whan employed In logistics support, is excluded from 
the RMCM calculations. 

Forward supply points ore not considered. However, the transpor 
tation cost of depot reporobles for overseas sites Is computed 
in terms of the Increased packing and shipping cost, and 
the proportion of forces overseas. 

The relation established for determining the required quantities 
of shop SE assumes a man-hour/machine hour equivalence. This 
SE demand time supposes that a given piece of SE is occupied 
during the elapsed time period equivalent to the mean time to 
perform o ihop bench check task eventj such as the bench 
check and repair (W task) cannot duplicate discrepancy (CND 
task) or the not reparable this site (NRTS task). However, 
the W task event con be reduced by o factor (KTR) to allow 
for the repair time portion of the repair process. The down- 
time for repair of the SE test station is also accounted for 
when computing SE utilization and is provided by the R&M 
Model. 

The RMCM assumes that maintenance personnel at the various 
bases hove the same pattern of skills and need the same 
training. In particular, maintenance personnel at the bases 
will be a variety of AFSCs in skill levels 3, 5, and 7, They 
are assigned to the maintenance events required to support 
the subsystems as described within the R&M Model data 
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banks* These maintenance personnel perform the direct maintenance 
mnn-hour (DMMH) needed to meet the below depot maintenance 
requirements of the deployed unit(s). The indirect maintenance 
labor dttributable to supervisors, administrative, and supply 
personnel is accounted for through the indirect labor cost 
terms of the appropriate cost equations. 

I ft. Training costs are computed nccordTng to the following concept. 
The Air Force trains n cndre of personnel, usually under 
contract to the manufacturer. This cadre provides subsequent 
training of personnel for organizational, intermediate, and 
depot level maintenance. Initial training is considered to 
be completed in or before the first year of system operation. 
Recurring training costs for organizational and IMA personnel 
are based on average turnover rotes for each AFSC. Cost 
of recurring training for the cadre personnel other than depot 
are absorbed in their yearly salaries over the lifeHme of 
the system. The recurring costs of training depot personnel 
are assumed to be in the overhead cost of depot level LRU 
repair, 

15, Software maintenance is performed only at depot level. The 
model user may include the one-time cost of a software 
maintenance facility^ if one is intended to be used. The RMCM 
includes provisions for recurring personnel costs associated 
with the software maintenance facility, 

16, There is no special provision in the RMCM for computing 
the costs of non-mnintenance support personnel and their 
support facilities (barracks, heat, food, and so forth) other 
than as an input term. These factors are provided for in 
determining the overhead support cost rate for the maintenance 
personnel, however [10]. 

17. All costs input to the RMCM are in constnnt-year (now-year 
as inputted) dollars. However, the interactive routine includes 
n provision to compute and output the LCC cost elements 

as n function of average inflation and/or average discount 
rate, 

18. The reliability parameter values in the data bases are based 
on mean flying hours between maintenance actions (MFHBMA), 
If a different factor is desired (such as operating hours or 
number of sorties), the model can accept this change. For 
example, the ratio of this new factor to flying hours can 

be multiplied by any subsystem MFHBMA value from the 
computer terminal. 

The maintenance actions inherent in the MFHBMA variable 
include those brought about by (a) discrepancy actions which 
cannot be duplicated for both on-eqtjipment LRUs and those 
removed to the shop for repair, (b) minor maintenance actions 
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performed on the flightHne and, (c) the remove-and-replace 
LRU actions. The remove octioni are representative of the 
MTBF for the LRUs that are repaired in the shop. These 
repair actions are modeled in the RMCM. 

Maintenance costs can be computed to include the c^^sts ^ 
of labor for both corrective (unscheduled) and preventive 
(scheduled) maintenance at. the base level. However, the RMCM 
input data format has been designed for unscheduled maintenance 
events, since the scheduied maintenance requirements for 
avionics equipment are negligible. Therefore, to use the model 
to compute scheduled resource consumption, these maintenance 
events must be input as if they .vere corrective maintenance 
actions. The reliability value can be computed as a function 
of the Deriodicity of the scheduled action in respect to the 
system operational scenario. Maintenance labor costs at the 
depot are contained in the average cost per depot repair 
of an bRU ^ k 
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IIU DnA F!LE FORMATS 



Jhe operntion of the RMCM requires a R&M data bank and 
n cost dntn bank. This docunient provides instructions to establish a 
cost data bonk input file only. For instructions on how to establish 
a R&M data bank, refer to the Digital Avionics Information System 
(DAIS)i Reliability and Maintainnbility Model Users Guide [SJ. 

The cost data bank is composed of 23 different types of record 
cards.. The data are preceded by a header card with the data bank 
title. Each card type will be described in detail including excerpts from 
the RMCM interactive glossary to define the individual data elements. 
In addition, a field format table will be provided for each card. These 
records have a standard format. The input record forniatj for the key 
fields, is patterned after the R&M Model input data such that columns I 
and 2 provide the card type codei columns h through 10 provide identifica- 
tion of the equipment or manpower (for example, LRU or subsystem 
identifier, SE code, or Air Force Specialty Code (AFSC))i and columns 1 1 
and 12 contain a dashed sequence number for continuation of data 
applicable to a specific piece of equipment or AFSC. 

The data required in the cost input data banks ore assigned 
to specific locations on one of the 23 different records in columns 17 
through 80* Up to eight data items can be assigned per card with each 
data item being allowed eight columns (such as 17-24, 25-32, . . . , 
73-80). The data item is always right-justified with any appropriate 
decimal point included. ^ 



The RMCM does not require that input data cards 
be arranged in a specific order. 

3.1 CARD TYPE \€ (-1, -2) RECURRING COST EQUATION CONSTANT 
VALUES 

Recurring costs identified in the RMCM are the operation and 
support costs of the weapon system. These costs are computed as annual 
current year dollar values and are then multiplied by the peak inventory 
usage period (PIUP) to compute the LCC. 

The recurring cost equation constant value (VE) cnrdSj with sequence 
numbers -I and -2, provide input space for each of the operation and 
support cost equation totals. These spaces are provided as a convenience 
for the user who has a value for the equation total and does not desire 
to use the lower level terms and the embedded equations to compute 
these values. The card formats are provided in Tables 3,1 and 3.2 and 
the data elements are defined in Figures 3,1 and 3.2* 
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On card VE (-1) nolumns 17-24 provide space for COO (cost of 
other operations manpower). This item Is a direct input and is not computed 
by the model. Therefore, a value must be assigned to these fields. If 
/!2«o°'H® a^afabie to the user, and a cost of operations personnel 
(CUP) IS to be computed, column 24 on VE (-1) must be zero-fiHed 
for the model to compute total LCC. 



Table 3.1 



Column Title 



1-2 
3 

4-10 
11-12 
13-16 

17-24 
25-32 
33-40 
41-48 
49-56 
57-64 
65-72 



Card Type 0 (VE) 



Blank 

Equat 

Card 

Blank 

COO 

CAC 

COP 

CFL 

COM 

CSM 

CPT 

CSP 



- Recurring Cost Elements (VE-I). 

Length Type* 
A 



ion Category - (RECUR) 
Sequence (-1) 



2 
I 

7 
2 
^ 
8 
B 
8 
8 
8 
8 
8 
8 



A 
N 

N 
N 
N 
N 
N 
N 
N 
N 



Justification** 



L 
F 

R 
R 
R 

R, 
R 
R 
R 

R 



*A = alpha, N = numeric, X = alphanumeric 
•*F = fixed, R = right, L = left 



Column Title 



e 3.2 .. Recurring Cost Elements (VE-2). 

Length Type* Justification** 



1-2 


Card Type - (VE) 


2 


A 


F 


3 


Blank 


1 






4-10 


Equation Category - (RECUR) 






1 1-12 


Cord Sequence (-2) 


2 


N 


F 


13-16 


Blank 


4 






17-24 


CDR 


8 


N 


R 


25-32 


CSE 


8 


N 


R 


33-40 


CSW 


8 


N 


R 


41-48 


CJG 


8 


N 


R 


49-56 


CIM 


8 


N 


R 


47-80 


Blank 


24 





*A 



alpha, N = numeric, X = alphanumeric 
fixed, R = right, L = left 
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•coo 

COST OF OTHER OPERATIONS MANPOWIR INCLUDING COMMAND STAFF SECURITY 
AND OTHER DIPLOYED PERSONt|£L CBUT NOT INCLUDING MAINTENANCE PERSONNEL 
REQUIREMENTS) (INPUT VE-1 , 17-/111) 

^CAC 

C6,^f 0^ AIRCREW (ALT. INPUT VE-1, 25-32) 

Cru £ KB • NACi • CPA » SUMCP) CCOA(P) + OSCY) 

aHIRE= 

NB = NUMBER OF BASES (INPUT) 
NACi^ NUMBER OF AIRCRAFT PER BASE (INPUT) 
CPA m NUMBER OF CREWS ASSIGNED PER AIRCRAFT (INPUT) 
COA m COST OF AN AIRCRDrf HANCP) IN WAGES AND ALLOWANCES PEP Y^aR 
H i N rU 1 / 

OSCYm OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT) 

•COP 

COST OF OreRATIONS PERSONNEL (ALT. INPUT, VE-1 , 33.110) 
COP = C# " ^ COO 

CAC^r COST OF AIRCRrW 

COO^ COST OF OTHER OPERATIONS MANPOWER INCLUDING COMMAiiD STAFF 
StCURITY, AND OTHER DEPLOYED PERSONNEL (BUT NOT INCLUDING ' 
HAINTENANCE PERSONNEL REOUIREMENTS) (INPUT) 

*CFL 

COST OF FUEL (ALT, INPUT VE-1,^1-U8) 

CFL ^ NB • ABFH • FC 
WHERE: 

NB w NUMBER OF 3ASES (INPUT) 

ABFH= ,^.NNUAL BABE FLYING HOURS 

FC = FUEL COST PER FLIGHT HOUR (l^^PUT) 

•COM 

COST OF ON EQUIPMENT MAINTENANCE (ALT, INPUT VE-1.ii9-56) 
COM m NB » ?^UM(N) HURF(N) • (LLR (N )*BMR(N n 
WHERE^ 

NB = NUHBER OF BASES (INPUT) 

HURF= LAEGR UTILIEATION RATE BY SKILL CATEGORY(N) 

MAINTAINING SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS 
LLR m LOADED LABOR RATE FOR SKILL LEVEL CATEGORY(N) 
BMR ^ BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE PER MANHOUR 
FOR REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT) 

•CSM 

COST OF JNTERHEOIATE SHOP MAINTENANCE (ALT. INPUT VE-^1 57-6^) 
CSH m NB • SUH(N)(MURS(N)«(LLR(N) 4 BMR(N))) t - 

WHERE: 

NB m NUMBER OF BASES (INPUT) 

HUR.1= LABOR UTILIZATION RATE BY SKILL CATEGORY MAINTAINING 

' SPECIFIC GROUP OF LRUS FOR . SHOP TASKS 
LLR m LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N) 
BMR - BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE FOR 

REPAIRING LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT) 



Figure 3.1 — DeflnftiDn to reeurrliig Qoit eieminU Vi-1« 
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• CPT 

.COST OFr^HAINTIHAKCE FIRSOHNEL TRAINING (ALT. INPUT S5-72) 
CPT ^ NB • SUH(N)((1/PIUP ♦ TRS<N)) • MU(N) ■ TCSCN)). ^ r 

''"WHERE;''"''"' - 

HB = NUMBCF OF BASES (INPUT) 

TRSs ANNUAL TURNOVER RATE OF AIRHAN IN EACH SKILL CATEGORY 

AND LEVEL (INPUT), . , . 

HU ' MAUPDWER^UTILIZATION BY AFSC (N) 

TCS= COST OF TRAINING AN AIRMAN FOR EACH SKILL CATEGORY i LEVEL 
PIUP= PLANNED INVENTORY USAGE PERIOD (INPUT) ^ 

• CSP 

COST OF REPLACEMENT SPARES (ALT* INPUT VE-1 » 7J-8Q) 
CSP = LRURS s< SRURS 

WHERE: ^ . - 

LRURS^s eOST OF. LRU REPLACEMENT SPARES 

SRURS = COST OF SRU REPLACEMENT SPARES 



Figuri 3*1 ^ baflnitliins to rtmirring elimenti cird VE^I (oonaludad). 
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. •CDR . . 

COST OF DEPOT MAINTENANCE (ALT. INPUT VE-2, 17-21*) 
CDRr NB»SUM(l)(ABFH»PN(i)»(DC(l)*TC(I))/Hm M«NAClt C0S»0HR 

WHERE- 

. NB NUHBER OF BASES (INPUT) 

ABFH s ANNUAL BASE FLYING HOURS 

PN ^ PROBABILITy OF LRU(I) ENTERING SHOP BEING SENT TO THE 

DEPOT FOR REPAIR (RiM INPUT) 
DC ^. A:VERAGE depot' REPAIR COST PER LRU AND ITS SRUS (INPUT) 
TC m ROUND TRIP TRANSPORTATION AND PACKAGING COST PER ITEM 
MFHBHA^MEAN FLIGHT HOURS BETWEEN MAiNTENANCE ACTIONS 
NACB m NUMBER OF AIRCRAFT PER BASE (INPUT) ' 
COS = COST OF OVERHAUL PER SYSTEM (INPUT) 

OHR ^ OVERHAUL RATE -PORTION OF SYSTEMS OVERHAULED PER YEAR FROM 
EACH BASE (RECIPROCAL OF YEARS BETOEEN SYSTEM OVERHAULS) 
(INPUT) 

•CSE 

COST OF MAINTAINING SUPPORT EQUIPMENT (ALT. INPUT VE-P, 25-32) 
CSE s NB » SUM(J) (MSE(J) « CPUSE(J)) 
WHERE: 

. . Ni = NUMBER OF- BASES (INPUT) 

MSE ^ PROPORTION OF THE SUPPORT EQUIPMENT COST USED AS ESTIMATE 
OF THE NON-PERSONNEL COST OF MAINTAINING SUPPORT EQUIPMENT 
INCLUDING REPLACEMENT PARTS (INPUT) 
, CPUSE=COST PER TYPE OF PECULIAR SUPPORT EQUIPMENT (J) 

•CSW 

COST OF SOFTWARE SUPPORT (ALT. INPUT VE-2, 33-^10) 

CSW r. PC * sec 

WHERE: 

PC ^ SOFTWARE LABOR COST FOR BASE YEAR T 
.^CC^ SOFTWARE COMPUTER COST 

•CJG 

COST OF SUPPORTING MAINTENANCE MANUALS. (ALT, INPUT VE-2,in-M8) 
CJG ^ (KPJGXKCJG) (CJGI) 
WHERE: 

KPJG m FACTOR ESTIMATE OF THE PORTION OF THE MANUALS THAT WILL BE 
CORRECTED AND/OR CHANGED EACH YEAR (INPUT) 

KCJG = FACTOR ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE 
THE CORRECTIONS AS COMPARED TO TH& INITIAL WRITING COSTS 
(INPUT) 

CJGI M COST OF HAINTENANCE MANUALS INITIAL 

•CIM 

COST OF INVENTORY MANAGEMENT (ALT. INPUT VE-2,ii9-S6) 

CIM p RMC • SUM(I) (NNII(I)) * NB • SA » SUM(I) (ILlKl)) 
WHERE: 

RMC i ANNUAL MANAGEMENT COST TO MAINTAIN A LINE ITEM OF SUPPLY 

(ASSEMBLY OR PIECE PART) IN THE WHOLESALE INVENTORY SYSTEM 
NNII ^NUMBER OF NEW INVENTORY ITEMS WITHIN EACH^LRU(l) 
NB m NUMBER OF BASES (INPUT) 

SA m ANNUAL BASE SUPPLY LINE ITEM INVENTORY MANAGEMENT COST 
BLII s NUMBER OF BASE LEVEL INVENTORY ITEMS PER LRU(l) 



Flgurs 3*2 - Definltieni to raeurrlng coit eliment ^rd VE»2, 

r . , ..... 
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IonItANT^IlU^ ^^^f^f^EC^RR'NG COST EQUATION 

/BiLnV J w "^"!®^"^r'"9 the research and development 

(R&D) and,tl»^mitia| mvest^^^ weapon 
system. The, R&D psts are. norrnally accrued during the conceptual, 
validation, and full-scale aevfelopment phases. The Initial Investment 
costs are jiprmallK generated during the product Ion and deployment 
phpses^d have been aggregated as system and support Investment 
costs. The^cosr of system disposal is assigned to this card type because 
•t IS considered 0 one-time expense. 

The nonrecurring cost equation constant value (VE) cards 
with sequence numbers -3 and -4, provide Input space for each of 
the system and support investment cost equation totals. These spaces 
are provided, as a convenience, for the user who has a value for the 
equation total and does not desire to use the lower level terms and 
the embedded equations to compute these values. The card formats 
are provided in Tables 3.3 and 3.4 and the data elements are defined 
in Figures 3.3 and 3.4. 

There are three items on card VE (-3) or (-4) that are direct 
input and are not computed by the model. Therefore a value must 
be assigned to these fields: 

(=3) column 17-25 CRD - cost of research and development 
VE (-3) column 49-56 CPM - cost of project management 
(VE (-4) column 57-6fj CDP - cost of system disposal 

For any of these values which are not available, the? user must enter 
zero in the appropriate field. 



Table 3.3 - Nonrecurring Cost Elements (VE-3). 



Column Title 

1-2 Card Type - 

3 Blank 

4-10 Equation Category - (NRECUR) 

11-12 Card Sequence (-3) 

13-16 Blank 

1 7-24 CRD 

25-32 CSI 

33-40 COI 

41-48 CPP 

49-56 CPM 

57-64 CPTI 

65-72 CSPI 

73-80 CDRI 



Length Type* Justification** 



7 
2 
4 
8 
8 
8 
3 
8 
8 
8 
8 



N 
N 

N 
N 
N 
N 
N 
N 
N 
N 



L 

F 

R 
R 
R 

R 
R 
R 
R 
R 



*A = alpha, N = numeric, X = alphanumeric 
**F = fixed, R a right, L = left 



40 



Table 3M - Nonrecurring Cost Elements (VE=4). 
Column Title Length Type* Justification^* 



1-2 


Card Type - (VE) 


2 


A 


F 


3 


Blank 


1 






4-10 


Equation Category - (NRECUR) 


7 


A 


L 


11-12 


Card Sequence (-4) 


2 


N 


F 


13-16 


Blank 


4 






17-24 


CSEI 


8 


N 


R 


25-32 


CSWI 


8 


N 


R 


33-40 


CJGI 


8 


N 


R 


41-48 


CIMI 


8 


N 


R 


49-56 


CFAI 


8 


N 


R 


57-64 


CDP 


8 


N 


R 


65-80 


Blank , 


16 







*A = alpha, N = numeric, X = alphanumeric 
**F = fixed, R = right, L = left. 



3.3 CARD TYPE VI (-1, -2) LINE REPLACEABLE UNIT (LRU) 
VARIABLES 

The LRU variable cords, VI sequences numbers -I, -2, provide 
input^space for those data elements that are required by the RMCM 
at the LRU level* In some cases, card input space has been provided 
for alternate Inputs. These spaces are provided for the user who has 
access to the higher level values as opposed to the lower level terms 
the model is designed to use. In general, the RMCM searches for the 
lowest level direct input values to compute the higher level values. 
There are three exceptions to this rule, - UCSRU(I), IC(I), and CALI(l), 
See Figures 3.5 and 3*6 for definitions. !f these values are present, 
they override the lower level computations normally performed 
the RMCM. 

The RMCM requires that the cost data base contain one VI (-1) 
and one VI (»2) card for every LRU defined in the R&M Model data 
base that the cost data base being developed must correspond to* 



The VI (-1 and -2) cards should be arranged in the same 
order as the cross reference cards from the R&M data bank. 



This will allow for more efficient pfogram operation and make editing 
easjer for the user. The card formats for VI (-1 ond -2) are provided 
in Tables 3.5 and 3.6 and the data elements are defined in Figures 3.5 
and 3*6. 



•CRD 

COST OF RESEARCH AND DEVELOPMENT (INPUT VE-3, 17-2**) 

»CSI 

SYSTEM INVESTMENT COSTS . (ALT. INPUT VE-3, 25-32) 

CSI s CPP * CPM 
WHEREl 

GPP s COST OF PROCUREMENT 

CPM ^ COST OF PROJECT MANAGEMENT (INPUT) 

•COI 

SUPPORT INVESTMENT COSTS (ALT. INPUT VE-3, 33-^0) 
COI ^ CPTI 4^ CSPl * CDRI * CSEI * CSWI * CJGI * CFAI 4 CIMI 
WHEREs 

CPTI ^ COST OF INITIAL MAINTENANCE flSONNEL TRAINING 

CSPI = COST OF SPARES INVESTMENT 

CDRI m COST OF DEPOT SUPPORT EQUIPMEi^T INITIAL 

CSEI m COST OF SUPPORT EQUIPMENT INITIAL 

CSWI ^ COST OF SOFTOARE ACQUISITION 

CJGI m COST OF HAINTENANCE MANUALS INITIAL 

CFAI ^ COST OF NEW OR ADDITIONAL FACILITIES 

CIMI m COST OF INVENTORY MANAGEMENT INITIAL 

•CPP 

COST OF PROCUREMENT (ALT. |NPUT VE-3j il1-«8) 

CPP ^ NB • NACB ■ SUM(M) (CPINTtM) * CINST(M)) 
WHER El 

NB ^ NUMBER OF (INPUT) 
NACB ^ NUMBER OF AIRCRAFT PER BASE 

CPINT(M) M COST OF PRODUCTION AND INTEGRATION PER SUBSYSTEM 
CINST(M> = COST OF INSTALLATION PER SUBSYSTEM 

•CPM 

COST OF PROJECT MANAGEMENT (INPUT VE-3| il9-56) 
•CPTI 

COST OF INITIAL MAINTENANCE PERSONNEL TRAINING (ALT, INPUT VE-3,5V-6«) 
CPTI m CGTE 4 CGCM + GQIT 
WHERE: \ 

CGTE 1 COST OF TRAINING EQUIPMENT (INPUT) 

CGCM m COST OF COUh^E MATERIAL PREPARATION (INPUT) 

CCIT m COST OF INITIAL CONTRACTOR PROVIDED TRAINING FOR DEPOT AND 

OTHER PERSONNEL HOT INCLUDED IN ON & OFF EQUIPMENT 

HAINTENAHCE (INPUT) 



Figure 3.3 - Difinitions to nonimirrlrig cost altment oard Vi^3. 



COST OF SPARES INVESTMENT (ALT. INPUT VE-3 65-72) 

iuSK®""^"^'-""^*"^* l.RUDS(l)*SRUSS(I)+SRUDS(I)) *SPRTS 
NB ^ NUMBER OF BASES (INPUT) 



VRHC 



LRUSS 
LRUDS 
SRUSS 
SRUDS 

SPRTS 
WRMC 



COST OF LRU(I) SHOP SPARES PER BASE 
COST OF LRUCI) DEPOT PIPELINE SPARES PER BASE 

SRU SHOP SPARES PER BASE BELONGING TO LRUfI) 
SRU DEPOT PIPELINE SPARES PER BASE BELONGING TO 



COST OF 
COST OF 
LRU(I) 
COST OF 



SPARE PIECE-PARTS AND MATERIAL 



- WAR RESERVE MATERIAL COST (INPUT) 



•CDRl 

COST OF DEPOT SUPPORT INVESTMENT - 
CDRI = (ND)»(CDSE) 
WHERE^ 

ND _m NUMBER OF DEPOTS (INPUT) 

CDSEi COST OF SUPPORT EQUIPHENT PER DEPOT SITE 



(ALT, INPUT VE-3, 73-80) 



Figure 13 - Difinitlons of nonrecurring cost ileniint card VE^3 (eoneludtd). 



•CSEI 

COST OF BASE LEVEL SUPPORT EQUIPHEMT INVESTMENT (ALT. INPUT VE^U , 
CSEI = SUHCJ) £HB»CCPUSECJ)*CSESH(J)*IH(J))4CSU(J)) 4HB • OBSEC 
WHEREr 

MB s NUMBEH OF BASES (INPUT) 

CPUSEi COST PER TYPE OF PECULIAR SUPPORT EQUIPHENT AT EACH BASE 
CSESH = COST OF INITIAL SUPPORT EQUIPMENT SPARE MODULES AND 

SPARE PARTS FOR REPAIR OF SHOP, SUPPORT EQUIPMENT AT 

BASE LEVEL ^ 
IH m COST OF INTERCONHECTING HARDWARE TO UTILIZE EXISTING 

AUTOMATIC EQUIPMENT U) TO TEST NEW SUBSYSTEMS OR LRUS 
CSU n COST OF SOFTOARE TO UTILIZE EXISTING AUTOMATIC TEST 

EQUIPMENT FOR THE S5fSTEM (INPUT) 
OBSEC s OTHER BASE LEVEL SUPPORT EQUIPMENT COSTS 

•CSWI 

COST OF SOFTOARE ACQUISTION (ALT- INPUT VE*^* 25-33) 
CSWI = SWPC ^ COC 
WHERE* 

SWPC m SOFTWARE DEVELOPMENT PERSONNEL COSTS 
COC m COMPUTER OPERATION COST 

•CJGI 

COST OF MAINTENANCE MANUALS INITIAL (ALT. INPUT VE-ii, 33-«*0) 
CJGI - (1 + FJG)»SUM(M)(CFJG(M) 4 CSJG(M)) 
WHEREl 

FJG m PROPORTIONi AS A FUNCTION OF MAINTENANCE MANUALS OR JOB 

GUIDE TYPE MANUAL, REPRESENTING THE GENERAL MATERIAL FOUND 
IH THAT TYPE MANUAL (INPUT) 

CFJG = COST OF FLIGHT LINE MANUALS, MAINTENANCE PORTION, PER 
SUBSYSTEM 

CSJG ^ COST OF SHOP MANUAL, MAIHTENANCE PORTION^ PER SUBSYSTEM 

•CIMI 

COST OF INVENTORY HANAGEHENT INITIAL (ALT* INPUT VE^M, UI-MB) 
eiMI = (IMC)» SUH(I)(NNII(I)) 
WHEREi 

IMC M INITIAL MANAGEMENT COST TO INTRODUCE A NEW LINE ITEM or 
SUPPLY (ASSEMBLY OR PIECE^PARTS) INTO THE AIR FORCE 
INVENTORY (INPUT) 

NNIIs NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU£l) 

*CFAt 

COST OF NEW OR ADDITIONAL FACILITIES (ALT. INPUT VE-^, 49-56) 
CFAl = NB • (CFB) 
WHERE I 

NB m NUMBER OF BASES (INPUT) 

CFB^ COST OF NEW FACILITIES PER BASE (INPUT) 

*CDP 

COST OF SYSTEM DISPOSAL IN CONSTANT YEAR DOLLARS OF THE BASELINE YEAR 

(INPUT VE-M,57-6^) 

TERM? 



Fi^fi 3.4 ^ Difinltioni to nonre^rring ^it iltmanti ^rd 





Table 3.5 - 


■ LRU Data (VI- 1), 






Column 


Title 


Length 


Type* 


Justification*^ 




Card Type - (VI) 


2 


A 

A 


F 


3 


Blank 


1 






k 


Aircraft System 


1 . 


A 

A 


F 


5 


Major System 


1 


A 


F 


6 


Functional Group 


1 


A 

A 


F ^ 


7 


Operational Function 


i 

1 t 


N 


F 


8 


Subsystem 


1 


k t 

N 


F 


9 


Line Replaceable Unit 


1 


X 


F 


10 


Shop Replaceable Unit 


^ 1 


N 


r— 

F 


1 1-12 


Card Sequence (-1) 


2 


N 


F 


13-16 


Blank 


4 






17-24 


UCj 


8 


N 


R 


25-32 


UCSRUj 


8 


N 


R 


33-40 


FCL; 


8 


N 


R 


41-48 


FCSi 


8 


N 


R 


49-56 


Ti 


8 


N 


R 


57-64 


DRCT; 


Q 

O 


K 1 

N 


R 


65-72 


DC; 


8 


N 


R 


73-80 


TCi 


8 


N 


R 


*A ^ alpha. N ^ numericf X = 


alphanumeric 






##F ^ f 


ixed, R = right, L = left 











Table 3.6 - 


LRU Data (VI-2). 




Column Title 


Length 


Type* 


Justificotion** 


1-2 


Card Type - VI) 


2 


A 


F 


3 


Blank 


1 








Aircraft System 


1 


A 


F . 


5 


Major System 


1 


A 


F 


6 


Functional Group 


1 


A 


F 


7 


Operational Function 


1 


N 


F 


8 


Subsystem 


1 


N 


F 


9 


Line Replaceable Unit 


1 


X 


F 


10 


Shop Replaceable Unit 


1 


N 


F 


11-12 


Card Sequence (-2) 


2 


N 


F 


13-16 


Blank 


4 






17-24 


PAj 


8 


. N 


R 


25-32 


PPj 


8 


N 


R 


33-40 


SPj 


8 


N 


R 


41-48 


!Ci 


8 


N 


R 


45-56 


CALIi 


8 


N 


R 


57-80 


Blank 


24 








alpha, N 1 numeric, X = 


alphanumeric 








fixed, R - right, L = left 









ERIC 



•uc 

WHEREi 

HLn ^ EXPECTED UNIT COST OF LRU(I) {INPUT) 
NSRU n NUMBER OF UNIQUE SRUS PER LRU 

■FCL 

Oii^SIKf ?lvSPffSpfef"i{ii=i^!fJf^ I" CONDEMNATION AT THE 

*FCS 

cS5IJ?Lf AfT5r"i^«^^L^^ """^ iXPECTED TO RESULT IN SRU 

CONDEMNATION AT THE BASE LEVEL aNCLUDING THROWAWAY) (INPUT Vl-1, HI-HI) 

•T 

LRtKI) REPA13 PIPELINI TIME (ALT. INPUT VI-I , H9-56) 

SuIbST * PN<l>/PS(I)l(OSTC»(1-0S)*0STO»(OS).BRCT) 
If HER El 

BRCT = BASE REPAIR CYCLE TIME IN YEARS 

' dIpSt^ (R& "input?"" ^ ENTERING SHOP BEING SENT TO THE 

lire - i!?l4ri''^ILF.^22f "^NG TAKEN ON LRU(I)-R4M INPUT 
OSTC s AVERAGE ORDER & SHIPPING TIME HITHIN CONUS (IM MOUTHS^ 

ir - U?P""° TO oiRiiAs'LiilTlSi-MONTHS 

OS = PROhORTION OF TOTAL fORCE DEPLOYED TO OVERSEAS LOCATIONS 

•DRCT 

DEPOT REPAIR CYCLE TIME IN YEARS FOR LRU(I) (INPUT VI-1,57-6l|) 
•DC 

AVERAGE DEPOT REPAIR COST PER LRU AND ITS SRU(3) (INPUT VI-1, 65-72) 
•TC 

ROUND TRIP TRANSPORTATION AND PACKAGING COST PER ITEM 
(ALT. INPUT VI-1, 73-80) 

TC(I)^ H(I)' • RPUW • 2 •(PSC(1-O8)*PS0 • OS) 
HHEREl 

«„„.,- tW^"^ IN POUNDS OF ITEM(I) (R4M INPUT) 
RPUW^ RATIO OF PACKED TO UNPACKED WEIGHT (INPUT) 

dIo ■ PACKING AND SHIPPING COST TO COHUS LOCATIONS -INPUT 

of : PBnMBlTny-Ki''S4?P =^ST TO OVERSEAS LOCATION.S.INP 

OS = PROPORTION OF TOTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS -I 



FiguM 3.B - Dtfinitioiii to LRU dita mtd (Vl-I) tarmi.,. 



i8 
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•PA 

NUMBER OF NEW CODSO REPAIRABLE ASSEMBLIES WITHIN THE LRUCl) 
(INPUT VI-2, 17-2^) 

•PP' 

NUMBER OF NEW "P»» CODED CONSUMABLE ITEMS WITHIN THE LRU(I) 
(INPUT VI-2»25-32) 

•SP 

NUMBER OF STANDARD (ALREADY STOCKED NSN) PARTS WITHIN THE LRU WHICH 
WILL BE MANAGED FOR THE FIRST TIME AT BASES WHERR THIS SYSTEM IS 
DEPLOYED (INPUT VS-2, 33-^0) 

•IC 

INTEGRATION COST OF EACH LRU INTO THE SUBSYSTEM (ALT. INPUT VI«2, 41-48 
ICCI ) ^(KTS)*(UC(I)) 
WHERE: 

KTS = PROPORTION OF UNIi 10ST (UC(i)) TU ESTIHATE THE 

= TESTING AND INTEGRATION COSTS (INPUT) 
UC s EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL 
PROVISIONING (INPUT) 

•CALI 

COST PER LRU(I) FOR INSTALLATION (ALT. INPUT 49-56) 
CALKI) ^KI • (UC(I)) 
WHERE.' 

KI = PROPORTION OF UNIT COST CUC(I)) USED TO ESTIMATE THE 

INSTALLATION COST PER LRU (INPUT) 
UC ^ EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL ' 

PROVISIONING (INPUT) 



Figure 3J - Definitions to LRU data ^rd (Vhi) terms. 



\7 €9 



3.4 CARD TYPE VM (-1) SUBSYSTEM VARIABLES 



The subsystem variables data card, VM sequence number -I, 
provides input space for four alternate Input values that could be 
used by the RMCM at the subsystem level. These alternate Input spaces 
are provided, as a convenience, for the user who has subsystem values 
and does not wish to use the lower level terms and embedded equations 
to compute these values. The RMCM first searches for the lower level 
terms to do the necessary computations and then, if the lower level 
terms ore not found, the model searches this VM (-1) card for the 
alternate subsystem inputs. 

The data base does not need to contain VM (-1) data cords 
when the lower level terms that will compute these alternate inputs 
are present m the data base. The card format for VM (-1) is provided 
in Table 3.7 and the data elements are defined in Figure 3.7. 





Table 3.7 


- Subsystem Data. 




Column Title 


length 


Type* 


Justi f Ication ** 


1-2 


Card Type - (VM) 


. 2 


A 


F 


3 


Blank 


1 






4 


Aircraft System 


? 
1 


A 


F 


5 


Major System 


1 


A 


F 


6 


Functional Group 


1 


A 


F 


7 


Operational Function 


1 


N 


F 


8 


Subsystem 


1 


M 


F 


9 


Line Replaceable Unit 


1 


X 


F 


10 


Shop Replaceable Unit 


1 


N 


F 


11-12 


Card Sequence 


2 


N 


F 


13-16 


Blank 


4 






17-24 


CPINTn, 


8 


N 


R 


25-32 


CINSTrn 


8 


N 


R 


33-40 


CFJG^ 


8 


N 


R 


41-48 


CSJGrn 


8 


N 


R 


49-80 


Blank 


32 






*A = 


alpha, N = numeric, X = 


alphanumeric 






**F = 


fixed, R = right, L = left 







3.5 CARD TTPe VN (-1) MAINTENANCE PERSONNEL TRAINING 
VARIABLES 

The maintenance personnel training variable card, VN sequence 
number • % provides data input variables that the RMCM requires to 
compute CRT (cost of maintenance personnel training). Space has been 
provided on this cord for two alternate Input vorioblesj CTTS (cost 
of technical training school) and TCS (cost of training an airman, 

o 

ERIC 



I 



•CPINT 

COST OF PRODUCTION AND INTEGRATION PER SUBSYSTEM (H) 

-uuL; SIJMd) (UCd) + 1C(1)) (ALT. INPUT VM.1,17-2il) 

WHER LI . 

^ IHSSJP "NIT COST OF EACH LRU AT THE TIME OF INITIAL 
PROVISIONING (INPUT) , iahml 

IC = INTEGRATION COST OF EACH LRU INTO THE SUBSYSTEM (INPUT) 
(I) SUMS OVER THOSE LRUS BELONGINO TO SUliYSTEMM) 

•CINST 

COST OF INSTALLATION PER SUBSYSTEM (ALT. INPUT VM-1 25-32) 
CINST(H) M SUM(I) (CALKD) 
* WHERE s 

CALI m COST PER LRU(I) FOR INSTALLATION 

(I) SUMS OVER THOSE LRUS BELONGING TO SUBSYSTEM(M) 

•CFJG 

(ALT °INPUT°VM "''^ "^''^^''S' MAINTENANCE PORTION, PER SUBSYSTEM 

CFJG(M) ^NLRU(H)»(cfFL+CNFL) * NSRU (H) » ( CTFS+CNFS ) + CTFX * CNFX 
WHERE: , 
NLRU m NUMBER OF LRUS PER SUSSYSTEM(M) (INPUT) 
NSRU -m NUMBER OF SRUS PER SUBSYSTEM(M) (INPUT) 
CTFL i COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION 

PER LRU OF EACH MANUAL (INPUf) 
CNFL u COST OF FLIGHT LINE NON^TROUBLESHOOTING MAINTENANCE 

PORTION PER LRU OF EACH MANUAL (INPUT) 
CTFS ^ COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION 

PER SRU OF EACH MANUAL (INPUT) 
CNFS ^ COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE 

PORTION PER SRU OF EACH MANUAL (INPUT) 
CTFX s COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION 

PER SUISYSTEM OF EACH MANUAL (INPUT) 
CNFX s COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTIO 

PER SUBSYSTEM OF EACH gANUAL (INPUT) runiiu 

•CSJG 

COST OF SHOP MANUAL, MAINTENANCE PORTION, PER SUBSYSTEM 
(ALT. INPUT VM-1, ^■\-^B) 

"''°^uut.^.."''""^^^*^"S''*'^NSL) * NSRU(M)»(CTSS+CNSS) + CTSX * CNSX 

NLRU m NUMBER OF LRUS PER SUBSYSTEH(M) (INPUT) 
NSRU m NUMBER OF SRUS PER SUBSYSTEM(M) (INPUT) 
CTSL ^ COST OF SHOP TROUBLESHOOTING HAIHTENANCE PORTION PER 

LRU OF EACH MANUAL (INPUT) 
CNSL ^ COST OF SHOP NON-TROUBLESHOOTINO MAINTENANCE PORTION PER 

LRU OF EACH MANUAL (INPUT) 
CTSS a COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER 

SRU OF EACH MANUAL (INPUT) 
CNSS ^ COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER 

SRU OF EACH MANUAL (INPUT) 
CTSX ^ COST OF SHOP TROUBLESnOOTING MAINTENANCE PORTION PER 

SUBSYSTEM OF EACH MANUAL (INPUT) 
CNSX ^ COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER 

SUBSYnTEM OF EACH HANUAL (INPUT) 



3.7 - Definitions to iubiystini data eard (VM^I) tirmi. 

■..:.v-v^^^^^^ St . ■ 



by skill category and level). These inputs are provided as a convenience 
to the user who has values for these parameters. The RMCM will 
not use these alternate input values if all of the necessary lower 
level terms to compute them are present. When alternate input values 
are used, the lower level terms necessary to compute these values 
should then be left blank. 



The variubles are input by AFSC. One VN (-1) card for each 
particular AFSC (including grade level as the fourth digit) who is contained 
in the associated R&M data bank is required for the RMCM to compute 
CPT for the total configuration. The card format for VN'(-I) is provided 
in Table 3.8 and the data elements are defined in Figure 3.8. 



Table 3.8 - Personnel Training Data by AFSC, 



Column Title 



1-2 Cord Type - (VM) 

3 Blank 

4-10 AFSC ID Code 

11-12 Card Secjuence (- 1 ) 

13-16 Blank 

n-m NWKn 

25-32 ACGn 

33-40 CICn 

41-48 COTp 

49-S6 CTTSn 

57-64 COJTr, 

65-72 TCSn 

73-80 TRSn 



length Type* Justification** 



X 
N 



2 
I 

7 
2 

4 

8 N 
8 N 
8 N 
8 N 
8 N 
8 N 
8 N 
8 N 



L 
F 

R 

R 
R 
R 
R 

R 
R 
R 



*A = alpha, N = numeric, X = alphanumeric 
**F = fixed, R = right, L = left 



3.6 CARD TYPE VN (-2) EQUIPMENT MAINTENANCE VARIABLES 

The equipmient maintenance data card, VN sequence number -2, 
provides input variables that are required to compute COM (cost of 
on-equipment maintenance) and CSM (cost of intermediate shop mainte- 
nance). The variables are input by AFSC. The RMCM requires one 
input card for each particular AFSC (including grade level as the four 
digit) which is contained in the associated R&M data bank. The card 
format for VN (•2) is provided In Table 3.9 and the data elements 
are defined in Figure 3.9. 

^ The VN (-2) cord provides input space for two alternate input 

vorlabless DLR (direct labor rate) and LLR (loaded labor rate). They 
are provided for the user who hos these values and does not wish 
to use the lower level terms and the embedded equations to compute 
them. ^f) f~ 



•NWK 

COURSI LENGTH IN WEEKS (INPUT VH-1 , 17-1?) 
•ACQ 

AVERAOl COST PER GRADUATE (N) PER WEEK (INPUT VN-1, 25-32) 
•CIC 

CAPITAL INVESTMEHT COST OF TRAINING FACILITIES PRORATED lY AFSC (H^ 
PER WEEK (INPUT VN-1, 33-1(0) * J-i^ta CKUHAItU lY AFSC (N) 

- "COT 

oJfJu^TE'uio; {iSpSPssjf;;!:;?; ^he average cost per 

»CTTS 

rrllrw^ ^Si^^^ J^^^^^^ SCHOOL PER MAN BY AFSC TO 3 LEVEL 
CTT3CN)^ NWK(N)»(ACGCN)+C1CCN)) ^ PTT(N) + COT(H) ^ CACO 
(ALT, INPUT VN-1,ii9-56) ^^^\s*J + UALg 

WHERE: * / 

NWK= COURSE LENGTH IN WEEKS (INPUT) 

ACG^ AVERAGE COST PER GRADUATE (N) PER WEEK (tmput) 

pif HaS (iPuI)*"' TRAINING , NOT INCLUDED IN ACC, 

CACQ^ACQUISITION COST PER MAN WHICH INCLUDES RECRUITING IHTTTAI 

•COJT 

nSF pSoDSc;?!fi;rrI"^^^'''° BY AFSC TO 5 LEVEL INCLUDING 

NON-PRODUCTIVE WAGES BASED ON A FACTOR OF (1-KM(N)) (INPUT VN-T,57-6i|) 

•TCS 

?CsIn?'-1?IS!!? ;>n^?^5s - °" ^"'-^ "TEGORY AND. LEVEL 

WHiRE- COJT(H) (ALT. INPUT VN-1, 65-72) 

CTTS= COSyF TECHNICAL TRAINING SCHOOL PER MAN BY AFSC TO 

COJT= COST OF ON-THE-JOB TRAINING PER MAN BY AFSC TO 5 LEVEL 
{NfLUDTNG NON-PRODUCTIVE WAGES BASED ON A FACTol OF 

•TRS 

(St lN-i°7i-85)" °' " "TEGORY AND LEVEL 



figure 3.8 - Difinit!oni fcr personnal training data (VN-t) terms. 
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•CNPS 

COST OF MILITARY PERSONNEL SERVICES PER HOUR (INPUT yN-2,17-2M) 



•OFF 

OTHER PEnSONMEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY (H) NOT 
PROVIDED FOR IN CHPS (INPUT VM-2, 25-32) 

^KM 

PROPORTION OF DIRECT LABOR MAHHOURS DEVOTED TO TASKS VS, OJT; 
KM(N)^1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND 
KH(N)s0.5 FOR ALL 1 OR 3 LEVEL AFSC (INPUT VH-2, 33-^0) 



DIRECT LABOR HATE PER MANHOUR (PER SKILL CATEGORY AND LEVEL) 
(ALT. INPUT VN-2, il1-«8) 
DLR(N) = KM(N) *(CMPS(N} * OPFCH)) 
WHERE: 

KM - PROPORTIOK OF DIRECT LABOR MANHOURS DEVOTED TO TASKS VS* 
OJT; KMCN)^1 FOR ALL AFSCS OTHE^ THAN 1 OR 3 LEVEL AND 
XH(N)=0.5 FOR ALL 1 OR 3 LEVEL AFSC (INPUT) 
CMPS= COST OF MILITARY PERSONNEL SERVICES PER HOUR ( NPUT) 
OPF = OTHER PERSONNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY 
iH) NOT PROVIDED FOR IN CMPS (INPUT) 

•LLR 

LOADED LABOR RATE FOR SKILL LEVEL CATEGORY (N) (ALT. INPUT VN-2,^9-56) 
LLR(N)- DLR(H) ILR(N) *(OSCY/PHB) 
WHER E I 

DLR ^'direct LABOR RATE PER MANHOUR (PER SKILL CATEGORY 4 LEVEL) 
ILR m INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS AND 

ADMINISTRATIVE PERSONNRL)(INPUT) 
OSCYs OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT) 
PMi = PRODUCTIVE (AVAILABLE) MANHOURS PER HAN PER YEAR AT 

BASE LEVEL (INPUT) 

•BMR 

BASE CONSUMABLE MATERIAL CONSUMPTION COST RATE PER MANHOUR FOR 
REPAIRINa LRUS IN SHOP WOHK CENTER UriLIZED BY AFSC(N) 
(INPUT VN-2, 5?-6il) 

•ILR 

INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS 1 ADMINISTRATIVE 
PERSONNEL) (INPUT VN-2» 65-72) 



•DLR 



Figurt 3J - Diftnltlani of tquipment malntinarwe ditt (VN-^i) tarmi. 
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Table 3,9 - Equipnjent Maintennnce Data by AFSC* 



K^Qi ui nn 


Ti + la 

1 iTie 


Length 


Type* 


Just 1 




K^QiQ 1 ype ^ I viNi 




A 

A 


r 




DIunK 


1 
1 








Ar Qv^ ILJ ^006 


1 


V 
A 


L 


II 19 

11^1^ 


Card Sequence* (-2) 


2 


N 


r — 

F 


1 1 o 


DianK 


<, 






1 7 




A 

r 


N 


R 


25-32 


OPFn 


8 


N 


R 


33-40 




8 


N 


R 


41-48 


DLRn 


8 


IM 


R 


49-56 


LLRn 


8 


N 


R 


57-64 




8 


N 


R 


6S-n 


ILRn 


8 


N 


R 


73-80 


Blank 


8 







*A = alpho, N = riumeric, X = alphanumeric 
**F = fixed, R = right, L = left 



3.7 



CARD TYPE VJ (-1, -2) SUPPORT EQUIPMRNT VARIABLES 



The SE variables data cards, VJ sequence numbers -I 
and -2, provide the input variables that are required to compute CSEi 
(cost of initial SE) and CSE (cost of maintaining SE), The data are 
input by type of SE. One VJ (-1) and one VJ (-2) card are required 
by RMCM for each type of shop SE- found in the associated R&M 
data base. The cord formats for VJ (-1 and -2) are shown in Tables 3.10 
and 3.11. The data elements are defined in Figure 3.10. 



Table 3.10 - Support Equipment Data (VJ-I). 



Column Title 



Length Type* Justification** 



1-2 

3 

4-10 
1 1-12 
13-16 
17-24 

25-32 
33-40 
41-48 
49-56 
57-64 
65-72 
73-80 



(V. 



Card Type 
Blank 

Support Equipmei "D Code 

Card Sequence (-1 

Blank 

UCSEj 

KlHi ^ 

KSEj 

CPLTSEj 

CSESM 

IHj 

CSUj 

MSE 



2 
1 


A 


F 


7 


X 


R 


2 
4 


N 


F 


8 


N 


R 


8 


N 


R 


8 


N 


R 


8 


N 


R 


8 


N 


R 


8 


N 


R 


8 


N 


R 


8 


N 


R 



*k = alpha, N = numeric, X = alphanumeric 
**F = fixed, R = right, L = left 

53 



»UCSE 

UNIT COST OF PECULIAR SUPPORT EQUIPMENT {iNPUT 17^24) 
•KIH 

PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED TO ESTIMATE PROCUREMENT 
COST FOR INTERFACE HARDWARE (INPUT 25^32) 

•KSE 

PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE TO SATISFY 
(INPUtSj^1^^33 REQUIREMENTS FOR MODULES AND PARTS 

•CPUSE 

COST PER T¥PE OF PECULIAR SUPPORT EQUIPMENT(J) (ALT. INPUT VJ-1,4U48) 
CPUSE(J)=(NSKR(J) » UCSECJ)) 
WHERE! 

NSER = NUMBER OF PECULIAR SUPPORT EQUIPHENT AT EACH BASE 
UCSE m UNIT COST OF PECULIAR SUPPORT EQUIPHENT (INPUT) 

•CSESH 

COST OF INITIAL SUPPORT EQUIPMENT SPARE MODULES AND SPARE PARTS FOR 
?iESu?.?^ SHOP SUPPORT EQUIPMENT AT BASE LEVEL (ALT. INPUT VJ^1, il8^56) 
CSESM(J) = KSECJ) « N5ER(J) » UCSECJ) , ^ / 

WHERE I 

,:SE = PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE 
TO SATISFY INITIAL SPARING LEVEL REQUIREMENTS FOR MODULES 
AND PARTS (INPUT) . 
NSER m NUMBER OF PECULIAR SUPPORT EQUIPHENT REQUIRED AT EACH BASE 
UCSE M UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT) 

•IH 

COST OF INTERCONNECTION HARDWARE TO UTILIZE EXISTING AUTOMATIC TEST 
EQUIPMENT (J) TO TEST NEW SUBSYSTEM/LRUS (ALT. INPUT 57-64) 
1H(J)= KIHCJ)*NS^.R(J)*UCSE(J) 
WHERE: 

KIH ^PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED TO ESTIMATE 

PROCUREMENT COST FOR INTERFACE HARDWARE (INPUT) 
NSER sNUMBKR OF PECULIAR SUPPORT EQUIPHENT REQUIRED AT EACH BASE 
UCSE sUNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT) 

*CSU 

COST OF SOFTWARE TO UTILIZE EXISTING AUTOMATIC TEST EQUIPMENT FOR THE 
SYSTEM (INPUT VJ-1, 65-72) 

•MSE 

PROPORTION OF THE SUPPORT EQUIPHENT COST USED AS ESTIMATE OF THE 
NON-PERSONNEL COST OF MAINTAINING SUPPORT EQUIPHENT INCLUDING 
REPLACEMENT PARTS (INPUT VJ-1 , 73-80 ) 



•KTR 

PROPORTION OF SHOP MEAN TIME TO REPAIR THE LRUS THAT REQUIRE THE 

TEST STATION(J) TO SE USED (INPUT VJ-2, 17-24) 

TERM? 



Figure a 10 - 



Difinltioni of support iqulpmsfit datt (VJ-1,'2) ttpmi. 



Table 3, 1 ! - Support Equipment Data (VJ-2). 



Column Title 

1-2 Card Type - (VJ) 

3 Blank 

4-10 Support Equipment ID Code 

11-12 Card Sequence (-2) 

13-16 Blank 

17-24 KTRj 

25-80 Blanft 



Length 


Type* 


Justific 


2 
1 


A 


F 


7 


X 


R 


2 


N 


F 


4 






8 


N 


R 


56 







*A = nlpha^ N = numeric^ X = alphanumeric 
**F ^ fixed, R = right, L ^ left 



The VJ ('I) data card provides space for three alternate 
input variables^ CPUSE(J), CSESM(J), and IH(J), See Figure 3.10 
for definitions. These are provided for the user who has these values 
and does not wish to use the lower level terms and the embedded 
equations to compute these terms, 

3.8 CARD TYPE VD (-1) DEPOT SUPPORT EQUIPMENT VARIABLES 

...The depot SE data card, VD sequence number -I, provides 
input space for the two input variables needed by RMCM to compute 
CDRI (the cost of initial depot SE), The card format for the input 
data IS shown in Table 3J2 and definitions of the terms are found 
in Figure 3,1 i. 

One data card for each type of SE required by the depot 
should be prepared to allow RMCM to compute CDRL If the user 
decides that this cost is not needed, the data base need not include 
this card type* 



«NDSER 

NUMBER OF DEPOT SUPPORT EQUIPMENT (D) REQUIRED (INPUT 
•UCDSE 

UNIT COST OF DEPOT SUPPORT EQUIPMENT (D) (INPUT VD-1, 15-32) 



Figure 3,1) - Definition of depot support equipment data (VD-I) t 



erms. 
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Tabk 3. 12 » Depot Support Equipment Data. 

Justification** 
F 



Column Title 


Length 


Type 


1-2 


Card Type - VD) 


2 


A 


3 


Blank 


1 




k-\Q 


Depot SE ID Code 


7 


X 


11-12 


Card Sequence (-1) 


2 


N 


13-16 


Blank 


4 




17-24 


NDSER: 


8 


N 


25-32 


UCDSE 
Blank ^ 


8 


N 


33-80 


48 




♦A = 


alpha, N = numeric, X 


- alphanumeric 




**F = 


fixed, R = right, L = 1 


eft 





L 
F 

R 
R 



3J CARD TYPE VSW to ^9) ^ SINGLE VALUE VARIABLES 

The single value variable (SCALAR) data cardSj sequence 
numbers -0 through -9, provide input space for RMCM equation terms 
that are single valued. One number for each term is constant for 
the entire data base, but these values can be varied from one data 
base to the next. The type of terms found on the SCALAR cards 
are total system depe'^ :i'^nt costs, average times, proportions or factors, 
and quantities of partjcular items* 

The values assigned to the SCALAR terms can be estdblished 
from the operational, environmental, and equipment standards required 
by the weapon system that the data base is concerned with (refer 
to Appendix A), 

The card formats for the SCALAR cards can be found 
in Tables 3J3 through 3,22, Definitions of the terms are provided 
in Figures 3*12 through 3,21 which have been extracted from the 
RMCM interactive glossary. The SCALAR cards include eight alternate 
input values. The spaces for these alternate inputs are provided 
for the convenience of the user who has these terms available and 
does not wish to use the lower level terms and the embedded equations 
. that the RMCM would primoril) use to compute these terms. The 
oiternate inputs are Identified in the glossary outputs. Figures 3.12 
through 3*21, whereby their de^finitions will end with the term 
(ALTJNPUT VS^ ). 
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Table 3-13 - Single Value Variables ^ Card 0. 



Column Title 


Length 


Typt' * 


Justif ic 


1-2 


Card Type - (VS) 


2 


A 


F 


3 


Blank 


1 






U-\0 

^ 1 w 


SCALAR 


7 


A 


L 


1 1-12 


Card Sequence (»0) 


2 


N 


F 


1 J- ! 6 


DianK 


k 






17-24 


CTFS 


8 


N 


R 


25-32 


CNFS 


8 


N 


R 


33-40 


CNFX 


8 


N 


R 


41-48 


CTSX 


8 


N 


R 


49-56 


CNSX 


8 


N 


R 


57-64 


BY 


8 


N 


R 


65-80 


Blank 


16 








alpha, N = numeric, X 


= alphanumer 


c. 






fixed, R = right, L = h 


iff 









Table 3.14 - j= 


rigle 


Value 


Variables - 


Card 1. 


Column Title 




Leng 


th Type* 


Justification** 


1-2 


Card Type - (VS) 




2 


A 


F 


3 


Blank 




1 






4-10 


SCALAR 




7 


A 


L 


1 1-12 


Card Sequence (-1) 




2 


N 


F 


13-16 


Blank 




4 






17-24 


BRCT 




8 


N 


R 


25-32 


OSTC 




8 


N 


R 


33-40 


OSTO 




8 


N 


R 


41-48 


OS 




8 


N 


R 


49-56 


EBO 




8 


N 


R 


57-64 


KPSR 




8 


N 


R 


65-72 


SPRTS 




8 


N 


R 


73-80 


WRMC 




8 


N 


R 


*A = 


alpha, N = numeric, X 


= a 


iphanumeric 






fixed, R = right, L = 1 


eft 
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•CTFS 

COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF 
EACH HANUAL (INPUT ¥5^0,17-2*1) 

•CNFS 

HL5M%p5f VS?S:is°3lf MAINTENANCE PORTION PER SRU OF 

•CNFX 

SniLSLE^JS"T^^^E NON^TROUBLESHOOTING MAINTENANCE PORTION PER 
SUISYSTEM 0? EACH MANUAL (INPUT 33^ilO) runiiuw rtH 

•CTSX 

COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER SUBSYSTEM OF 
EACH HANUAL (INPUT VS-O.iiUijS) i^iLnut 

•CNSK 

COST OF SHOP NOh-TROUBLESHOOTING MAINTENANCE PORTION PER SUBSYSTEM OF 
EACH MANUAL (INPUT VS-D,^9^56) ^ ^us^i^i&n ur 

•BY 

BASE YEAR OF THE DATA CONTAINED IN THE DATA BANK (INPUT VS^Q, 57-6^1) 



Figure 112 - Definition ©f tsrmt for SCALAR VM. 
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•IRCT 

BASE REPAIR CYCLE TIME IN MONTHS (INPUT VS-1, 17-25) 
•OSTC 

AVERAGE ORDER AND SHIPPING TIME WITHIN CONUS <IN MONTHS) 
(INPUT VS-1, 25-32) 

•OSTO 

AVERAGE ORDER AND SHIPPING TIME TO OVERSEAS LOCATIONS (IK MONTHS) 
(INPUT VS-1, 33-40) 

•OS 

PROPORTION OF TOTAL FORCE DEPLOYED TO OVERSEAS LOCATIONS 
(INPUT VS-l.^il-aS) 

»EBO 

EXPECTED BACK ORDER (INPUT VS-1, ^,9^56) 
•KPSR 

PROPORTION OF THE COST OF LRUS USED TO ESTIMATE THE COST OF INITIAL 
SPARE PIECE-PARTS REQUIRMENTS (INPUT VS-l, 57-54) 

•SPRTS 

COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND MATERIAL 
SPRTS m KPSR • SUM(I)(UC(I)) (ALT. INPUT VS-1, 65-72) 

WHERE: 

KPSR = PROPORTION OF THE COST OF LRUS USED AS ESTIMATED COST OF 
INITIAL SPARE PIECE-PARTS REQUIREMENTS (INPUT) 

UC n EXPECTED UNIT COST OF EACH LRU AT THE TIME OF INITIAL 
PROVISIONING (INPUT) 

•WRMC 

WAR RESERVE MATERIAL COST (INPUT VS-1, 73-80) 



Figurt 3.13 ^ Definition of terms for SCALAR 
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1-2 
3 

4-10 
11-12 
13-lfi 
17-24 

25-32 
33-40 
41-48 
49-56 
57-64 
65-72 
73-80 



Table 3.15 - Single Value Vaflables - Card 2. 



1 



Column Title 



Card Type - (VS) 



SCALAR 

Card Sequence (-2) 

Blank 

CNFL 

CTFL 

CTFX 

CNSL 

CNSS 

CTSL 

CTSS 



Length Type* Justification** 



2 
I 

7 
2 
4 

8 

8 
8 
8 
8 

a 

8 
8 



*A = alpha, N - numeric, X = alphanumeric 
**F = fixed, R = right, L = left 



A 
N 

N 

N 
N 
N 
N 
N 
N 
N 



L 
F 

R 
R 
R 
R 
R 
R 
R 
R 



Tnble 3.16 - Single Value Variables - Card 3. 

Column Title Length Type* Justification** 

1-2 Card Type - (VS) 2 A F 

3 Blank | 

4-10 SCALAR 7 A L 

11-12 Ccrd Sequence (-3) 2 N F 

13-16 Blank 4 

17-24 NW 8 N R 

25-32 NMMKW 8 N R 

33-40 NMM 8 N R 

41-48 NCHMM 8 N P 

49-56 CCPH 8 N R 

57-64 COC 8 N R 

65-72 CPMM 8 N R 

73-80 SWPC 8 N R 

*A = alpha, N = numeric, X = alphanumeric 
**F = fixed, R = right, L = left 



es 

o 

ERIC 



*CHFL 

COST OF FLIGHT LINE NON-^TROUBLESHOOTING MAINTENANCE PORTION PER LRU OF 
EACH MANUAL (INPUT VS-2, 17-24) 



COST OF FLIGHT LINE TROUlLESHObTING MATNTENANCE PORTION P'iH LRU OF 
EACH MANUAL (INPUT 25-32) 



COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION PER SUBSYSTEM 
OF EACH MANUAL (INPUT VS-2. 33-40) 



•CNSL 

COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER LRU OF EACH 
MANUAL (INPUT VS-2,41-UB) 

•CNSS 

COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF EACH 
MANUAL (INPUT VS-2,«9-56) 

• CTSL 

COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER LRU OF 
EACH MANUAL (INPUT VS-.?, 57-64) 

•CTSS 

COST OF SHOP TROUBLESHOOTING MAINTENANCE PORTION PER SRU OF EACH 
MANUAL (INPUT VS-2, 65-72) 

•FJG 

PROPORTION, AS A FUNCTION OF MAINTENANCE MANUALS OR JOB GUIDE TYPE 
MANUALS, REPRESENTING THE GENERAL MATERIAL FOUND IN THAT TYPE MANUAL ^ 
(INPUT VS-2, 73-80) 



Figure ^14 Difimtion of tirms for SCALAR VS^2. 



NUMBER OF COMPUTEP WORDS (INPUT VS-3, 17*2^1) 
•NMMKW 

NUMBER OF MAN MONTHS FSR 1000 COMPUTER WORDS (IMPUT VS-3, 25.32) 
•NMH 

NMM m HMMKW » HW/1000 
WHERE: 

•NCHMH 

NUMBER OF COMPUTER HOURS PER MAM MONTH (INPUT VS-3, l .i<8) 
•CCPH 

COMPUTER COST PER HOUR (INPUT 
«COC 

COMPUTER OPERATICN COST (ALT. INPUT VS-3 57-6^) 
COC m NCHMM « CCPH » NMM 
WHERE: 

?cPf : ?s;i5fEf cif ?ii«HSSf fiSfitf " """^ ''''''' 

NHH ^ NUMBER OF HAN MONTHS REOUIHID TO DEVELOP SOFTWARE 

•CPMM 

COST PER MAN MONTH TO DEVELOP SOFTWARE (INPUT VS-3, 65-72) 
•SWPC 

ISp^f Lh'''";!'"' ""^ INP" VS-3. 73-80) 

WHERE: 



Figure 3.15 - Otfinltion of ttrmt for SCALAR VSA 
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Tcble 3-17 - Single 


Value Vn 


riables - 


Card 4. 


Column Title 


Length 


Type* 


Justification** 


1-2 


Card Type - (VS) 


2 


A 


F 


3 


Blank 


1 




- 


4-10 


SCALAR 


7 


A 


L 


1 !-l2 


Card Sequence (-4) 


2 


N 


F 


' J- 1 b 


olank 


4 






i7-2a 


CUR 


8 


N 


R 


25-32 


CC 


8 


N 


R 


33-kO 


sec 


8 


N 


R 


41-48 


NSS 


8 


N 


R 


49-56 


SLR 


8 


N 


R 


57-64 


PC 


8 


N 


R 


65-72 


KTS 


8 


N 


R 


73-80 


Kl 


8 


N 


R 




alpha, N = numeric, X = 


alphnnum 


sric 






fixed, R = right, L = left 











Table 3,18 - 


Single Value Var 


iables - 


Card 5. 


Column 


Title 


Length 


Type" 


Justification** 


1-2 


Card Type - (VS) 


2 


A 


F 


3 


Blank 


1 






4-10 


SCALAR 


7 


A 


L 


11-12 


Card Sequence (-5 


) 2 


N 


F 


13-16 


Blonk 


4 






17-24 


IMC 


8 


N 


R 


25-32 


RMC 


8 


N 


R 


33-40 


SA 


8 


N 


R 


41-48 


PSC 


8 


N 


R 


49-56 


PSO 


8 


N 


R 


57-64 


RPUW 


8 


N 


R 


65-72 


OHR 


8 


N 


R 


73-80 


COS 


8 


N 


R 


*A al 


pha, N = numeric, 


X = alphanumeric 




**F ^ fixed, R = right, L = 


left 







•COR 

•cc 

SUPPORT COMPUTER COST PER HOUR ClF-UT CB.«, 25^35) 

•sec 

SOFTWjiRE COHPUTER COST (ALT, IMPUT V^-^ l^^MO) 
WKERE: 

•NSS 

AVERAGE NUMBER OF SOFTVARE SUPPORT smf (INPUT VS-il.«1-«8) 
•SLR 

SOF TWARE STAFF LABOR RATE (INPUT VS-i} , itg-Sfi) 

pfr'fJIsHlER)""' f*"' INPUT VS.i,.57.6l.) 

WHERE: 

If I ^ ^^J^^^ °^ SOFTWARE SUPPORT STAFF (INPUT) 
SLR ^ SOFTWARE STAFF LABOR RATE CINPUT) ii«»'UT} 

•KTS 



Flguri aifi - Dannition ©f tirmi for SCAMR VM. 



•IHC 

INITIAL MANAGEMENT COST TO INTRODUCE A NEW LINE ITEM OF SUPPLY 
(ASSEMBLY OR PIECE-PARTS) INTO THE AIR FORCE INVENTORYCINP , VS-5, 17*2^ ) 

•RMC 

ANNUAL MANAGEMENT COS^ TO MAINTAIN A LINE ITEM OF SUPPLY (ASSEMBLY OR 
PIECE FART) IN THE WHOLESALE INVENTORY SYSTEM (INPUT VS-5, 25-32) 

•SA 

ANNUAL SASE SUPPLY LINE ITEM INVENTORV MANAGEMENT COST 
(INPUT VN-5, 33-^0) 

•PSC 

AVERAGE PACKIHC AND SHIPPING COST TO CONUS LOCATIONS; INPUT VS»5,«1-48 
•PSD 

AVERAGE PACKING 4 SHIPPING COST TO OVERSEAS I OCi^TlONS; INPUT VS-5,^9-56 
•RPUW 

RATIO OF PACKED TO UNPACKED WEIGHT (INPUT VS-5,57-6U) 
•OHR 

OVERHAUL RATE -PORTION OF SYSTEMfi OVERHAULED PER YEAR FROM EACH BASE 
(INPUT VS-5, 65-72) 

•COS 

COST OF OVERHAUL PER SYSTEM (INPUT VS»5, 73-80) 



Figurt 3.17 - Definition of terms fo^ SCALAR VS-S. 
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Table 3.19 - Single Value Variobles - Gard 6, 



Column Title 



1-2 

4-10 
11-12 

13-24 
25-32 
33-40 
41-48 
49-56 
57-64 
65-72 
73-80 



Card Type - (VS) 

Blank 

SCALAR 

Gard Sequence (-6) 

Blank 

PTT 

CACQ 

OSCY 

PMB 



NB 



Length 

2 

I 

7 
2 
12 
8 

8 

8 
8 
8 
8 
8 



Type* 

A 

A 
N 

N 
N 
N 
N 

N 
N 
N 



Justification** 
F 

L 

F 

R 
R 
R 
R 
R 
R 
R 



*A a alpha, N = numeric, X = alphanumeric 
**F = fixed, R = right, L - left 



ToDle 3.20 - Single Value Variables - Card 7. 



Column 


Title 


Length 


Type* 


Justifico 


1-2 


Card Type - (VS) 


2 


A 


F 


3 


Blank 


1 






4-10 


SCALAR 


7 


A 


L 


1 1-12 


Card Sequence (-" 


n 2 


N 


F 


13-16 


Blank 








17-24 


■ NACB 


8 


N 


R 


25-32 


CPA 


8 


N 


R 


33-40 


FHACM 


8 


N 


R 


41-48 


MFHACM 


8 


N 


R 


49-56 


FC 


8 


N 


R 


57-64 


KSLPT 


8 


N 


R 


65-72 


KPJG 


8 


N 


R 


73^80 


KCJG 


8 


N 


R 


*A = a 


Ipha, N = numeric. 


X = alphanumeric 






**F = fi 


xed, R = right, L = 


left 







ERIC 



»PTT 

PRE TECHNICAL TRAINING SCHOOL PAY AND ALLOWANCE (INPUT 25-32) 
•CACQ 

ACQUISITION COSTS PER MAN WHICH INCLUDES RECRUITING, INITIAL TRAVEL, 
INITIAL CLOTHING ISSUE, AND TRAINING AT HILITARY TRAINING CENTER 
(INPUT VS-6,33-M0) 

•OSCY 

OVERHEAD SUPPORT COST PER MAN PER YEAR INC. ANNUAL MEDICAL SUPPORT, 
BASE OPERATION SUPPORT, VEHICULAR AND BASE MAINTENANCE, AND 
HOSPITALIZATION PER MAN (INPUT VS-6,i|1 -JI8) 

•PMB 

PRODUCTIVE MANHOURS PER HAN PER YEAR AT BASE LEVEL 
(INPUT VS-6,^49-56) 

•EFF 

PERCENTAGE OF MAINTENANCE MAN HOURS DEVOTED TO DIRECT LABOR 
(INPUT VS-6, 57-6«) 

•NB 

NUMBER OF BASES (INPUT VS-6, 65-72) 
•PIUP 

PLANNED INVENTORY USAGE PERIOD (INPUT VS-6, 73-80) 



Figure 3*18 - Definition of terms for SCALAR VS<6. 



•NACB 

HUHBER OF AIRCRAFT PER BASE (INPUT VS-7, 17-2^4) . ' 

•CPA 

NUMBER OF CREWS ASSIGNED PER AIRCRAFT (INPUT VS-7, 25-32) 
•FHACM 

AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT VS-7,33-MO) 
•MFHACM 

M^A^^-lf^JS^^T "^""^ EXPECTED PER AIRCRAFT PER MONTH DURING A PEAK 
USAGE PERIOD (INPUT VS-7, ^1-^18) 

•FC ^ 
FUEL COST PER FLIGHT HOUR (INPUT VS-7,ii9-56) 

•KSLPT 
•KPJG 

FACTOR ESTIMATE OF THE PORTION OF THE MANUALS THAT WILL BE CORRECTED 
AND/OR CHANGED fACH YEAR (INPUT VS-7, 65-72) CORRECTED 

•KCJG 

FACTOR ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE THE 
(INPu"vs-7, ^73=80)*''* " COMPARED TO THE INITIAL WRITING COST 



Fljijw 3.19 - Offlnitinn of tirmt tor IQALAR VS*7* 
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Table 3.21 - Single Value Variables - Card 8. 
Column Title Length Type* Justification** 



1-2 


Card Type - (VS) 


2 


A 


F 


3 


Blank 


1 






4-10 


SCALAR 


7 


A 


L 


1 1-;2 


Card Sequence (-8) 


2 


N 


F 


13-16 


Blank 


4 






17-24 


AAOH 


8 


N 


R 


25-32 


BCA 


8 


N 


R 


33-40 


BPA 


8 


N 


R 


41-48 


FLA 


8 


N 


R 


49-56 


OBSEC 


8 


N 


R 


57-64 


CGTE 


8 


N 


R 


65-72 


CGCM 


8 


N 


R 


73-80 


CCIT 


8 


N 


R 


*A = 


alphia, N = numeric, X ~ 


alphanumeric 








fixed, R = right, L = left 











Table 3.22 - Single 


Value Variables - 


Card 9. 


Column Title 


Length 


Type* 


Justification** 


1-2 


Card Type - (VS) 


2 


A 


F 


3 


Blank 


1 






4-10 


SCALAR 


7 


A 


L 


1 1-12 


Card Sequence (-9) 


2 


N 


F 


13-16 


Blank 


4 






17-24 


IR 


8 


N 


R 


25-32 


KSED 


8 


N 


R 


33-40 


ND 


8 


N 


R 


41-48 


CDSE 


8 


N 


R 


49-56 


CFB 


8 


N 


R 


57-64 


POT 


8 


N 


R 


65-72 


DPT 


8 


N 


R 


73-80 


DR 


8 


N 


R 


*A ^ 


alpha, N = numeric, X = a 


Iphanumeric 




**F = 


fixed, R = right, L = left 









ERIC 
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•AAOH 

AVAILABLE AKNUAL OPERATING HOURS (INPUT VS-8,17-2i|) 
•BPA 

•FLA ' 



WHEREi 

' m^?pmS2|-.?S additional items of conhon base shop support 
equipment per base required for the sy^tfm ftusn^n -^^-^^^ 

• COTE 

COST OF TRAINI/iG EQUIPMENT (INPUT VS-8,57-6«) 
•CGCH 

COST OF COURSE MATERIAL PREPARATION (INPUT VS-B, 65-72) 
•CCIT 

S^rLhhePmJt*! J?f!n^^"°" PROVIDED TRAINING FOR DEPOT AND OTHER 



FifiMW 3.20 -piflnition of termi for SCAUR VS-8. 



AVERAGE INFLATION RATE (INPUT VS-9, 17-24) 



•KSFD 

PROPORTION OF DEPOT SE UNIT COST USED AS ESTIMATE OF INXTIAL SPARING 
LEVEL FOR MODULES AND PARTS (INPUT VS-9, 25-32) 

«CDSE 

COST OF SUPPORT EQUIPMENT PER DEPOT SITE (ALT, INPUT VS-9i^1-48) 
CDSE m SUM(D) (NDSER(D) ^ UCDSE(D) » (UKSED)) 
WHERE: 

NDSER m NUMBER OF DEPOT SUPPORT EQUIPMENT (D) REQUIRED (INPUT) 
UCDSE n UNIT COST OF DEPOT SUPPORT EQUIPHENT(D) (INPUT) 
KSED m PROPORTION OF DEPOT SE UNIT COST USED AS ESTIMATE OF 

INITIAL SPARING LEVEL FOR MODULES AND PARTS PLUS OVERHAUL 
MAINTEMANCE MANUALS DEVELOPHEHT AND PROCUREMENT 

»CFB 

cost OF NEW FACILITIES PER BASE aNPUT VS-9f49-56) 
•POT 

PHASEOUT TIME PERIOD FOR -DISPOSAL (INPUT VS-9. 57-6i4) 
•DPT 

DEVELOPMENT AND PROCUREMENT PERIOD OVER WHICH THE NON-RECURRING COST 
OCCURRED (INPUT VS-9, 65-72) 

•DR 

AVERAGE DISCOUNT RATE (INPUT VS-9. 72-80) 



Fl^rt 3,21 - Definition of termi for SCALAR VS4i. 
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3.10 CARD TYPE VP (-|) AIRCREW VARIABLES 

The aircrew variable card provides input space for COA(P) 

per ^eor °cal(m^'% "'^'f^' ^^l'" wages and allowance ' 

per year. COA(P) is the only variable input term required per aircrew 

♦f^^R^CM equation ..,C (cost of aircrew) One ca d 
should be mput by AFSC for each crewmember assigned to thl atcra^t 

^'ea^d VTa^'^ ^T-^'t"^^ aircrew vSe 

input card, VP sequence -I, is shown in Table 3.23. 



le 3,23 - Aircrew Data. 

™^ Length Type* Justification** 

1-2 Card Type (VP) 7 a c 

3 Blank ' \ C 

^-10 Aircrew AFSC ID Code 7 X l 

11-12 Cord Sequence (-1) 7 M c 

13-16 Blank t ^ 

25-80 Blonf 56 _ ° 

*A = alpha, N = numeric, X = niphanumeric 
»*F = fixed, R = right, L - left 
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IV. PROCEDURES AND REQUIREMENTS 



a. I 



INITIATION 



4*1-1 Attachment of Required Files 



After setting up the terminal and establishing a data link 
with the host computer, the user must attach the program and all 
used* The following files must be attached using the 



files to be 
command. 



given 



RMCM The primary LGO file which contains the interactive program 
It is currently cataloged on the WPAFB CDC»6600 and 
is attached by the commandi 

ATTACH, RMCM 

RMBASE The R&M Input file used to calculate R&M parameters 

for use in the cost equations* If an R&M file is cataloged 
in the system called "DAIS85/* enten 

ATTACH, RMBASE, DAIS85 
The following commands must be entered prior to each 
session for which output files will be cataloged. 
. REQUEST, RMPERT, *PF 

This com_mand must be entered to perturb the R&M base 
file (RMBASE) and to permanently save it after the session 
by cataloging it. 
REQUEST, BSEOUT, *PF 

If the interface file to the batch print program is to be 
permanently cataloged (which is necessary to run the batch 
prif^: program), storage for the interface file (BSEOUT) 
must be requested prior to the interactive session. 
REQUEST, PRTOUT, ^PF - 

Similarly, if a perturbs /iterface file (PRTOUT) is to 
be cdtGloged, this command must precede the session* 

^.1*2 Attachment of Optional Files 

The following files may be optionally attached prior to running 
the modeL 



^*^ST All of the cost inpui yalu come from this file* If this 

file is not attached, only R&M output values will be available 
from the model and no interface files will be produced* 
If a cost file is cataloged with thf^ namii "COSTD85," attach 
it v/ith the commdndi 

ATTACH, COST COSTD85 
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RMPERT If a perturbed R&M file from a previous session was cataloged 
on the system^ it nriay be used for analysis by attaching 
it prior to the session (in this case, space cannot be requested 
for it as described above). If the perturbed R&M file is 
RMTEMPly attach it by entering^ 

ATTACH, RMPERT, RMTEMPI 

HELP If helpful messages produced by the system are desired 
at a user request foUowIng inieractive prompts, this file 
must be attached by typing: 

ATTACH, HELP 

DEFINE If the glossary of terms and parameters to be available 
during the interactive session is desired, typei 

ATTACH, DEFINE 

Finally, to begin execution of the interactive program, enteri 
RMCM 

ftj*3 Sample Initiation Procedure 

A typical interactive sequence for initiation is shown in Figure AJ2 
on page 105, 

4.2 INTERACTIVE INPUTS 

Throughout the interactive session, numerous p: r -pts occur 
which demand a response from the user. Each prompi ^.id its meaning 
is described below. Prompts will be shown in capital letters with 
quotation marks, whereas the responses will be capitalized and without 
quotation marks. If the HELP file is attached,^ the user can type 
HELP for' assistance in selecting an input in response to any prompt. 
Typical interactive sessions are shown in Figures kA3 through 4.16 
(pages 1 06-- 1 09), 

"DO YOU WANT BASIC INSTRUCTIONS (Y OR N)?" 
The user enters Y to obtain a short tutorial on use of the interactive 
program. Enter N to inhibit the option. All yes/no prompts require 
the some response. This prompt is produced only if the HELP file 
is attached, 

"FUNCTION?" 

This is ffie base position of the progro ' 
following execution of a pr^ram function. The user may then exit 
the model by typing X or by continuing the operations. ^ At this 
point there is no aniive operation in process. The two main program 
functions are as follows. 

^ Note that the user may also return model operation to the FUNCTION 
level in case of an error by going through the interactive steps 
to the REPORT prompt and ,then res^nding with X* 




MODIFY Enter this response to begin creation of a perturbed 

R&M file. File RMBASE is perturbed according to subsequent 
prompts and responses,! and the new R&M data nre stored 
in file RMPERT. . 

PRODUCTS This response Initiates the program section to display 
output products. Initially, the R&M file(s) are input, 
and the parameters required for cost equation are calculated. 

*u K.^Sl j'';"^''*^ '^-'^^ foi lowing order while employing 

the MODIFY function: k / a 

"R&M VARIABLE?" 

Here the user indicates which R&M parameter is to be perturbed 
While creating the new RMPERT R&M file, the available variables are; 

TW Shop bench check ond repair time for an LRU (time in 

the case of all variables is the average time it takes to 
.complete that event). 

TK Shop cannot duplicate time for an LRU. 

TN Noi reparable +his station time for an LRU. 

TTD Test drawer repair time. 

TTS Test station repair time. 

TA Set up flightline SE 'time for the subsystem. 

TT Flightline troubleshoot time for the subsystem. 

TC Flightline cannot duplicate time for the subsystem. 

TR Flightline average LRU remove and replace times for the 

subsystem. 

RM On aircraft maintenance time for the subsystem. 

TWM Remove and replace verification time for the subsystem. 

iXujDi.A ?r ^""h^^^* maintenance verification time for the subsystem. 
MhMbMA Mean flight- hours between maintenance actions for the 
subsystem. 

All of the above variables may be replaced, multiplied by a 
factor to be mput, or biased by a value to be inpui. Probability of 
occurrence of each of the above tasks may also be modified, but 
only if multiplication of a factor. These variables und their relations 
to each other are as follows, 

,PW ^ Shop repair. probability..^ 

PK .. Shop cannot duplicate probability. 
PN Noi reparable this station probability. 
PTD Test drawer repair probability. 
PTS Test station repolr probability, 

PT Flightline troubleshoot probability; PT - PR + PM.^ 
PC Flightline cannot dupiicate probabilityj PT + PC - 1. 
PR Remove and replace probabilifyi PR = 2(|) (PW + PK + PN) 
where (I) is the LRUs in the subsystem. 



75 



# 



7'y 



PM On aircraft maintenance probability. 

PVR Remove any replace verification probabl I ityi PVR = PR. 

PVM On aircraft mnintanance verification; PVM = PM- 

The integrity of the relationships shown above is maintained 
In the perturbed file. For example, if PR is cut in half, so is PVR. 
But also, PM and PVM are increased such that PT ^ PR + PM* 
Continuing, PW, PK, and PN for each of the LRUs in the subsystem 
are also cut in half. 

Limits are set as the probability changes to avoid invalid demands. 
For examp' ), if a probability becomes greater than 1.0 when multiplied 
by the input factor, the model changes the factor such that the 
probability becomes 0*195 when multiplied. Thus, the user may not 
always get what was asked for. This new factor then Is used to adjust 
any other affected probabilities. This action is reported as ^TRUNCATION" 
by the model at the end of the modify function. If no such message 
appears, no change of the Input factor occurred. Similar truncations 
may occur, for example, if the user tries to Increase PR such that 
the difference could not be made up by PM (PT = PR + PM). Also, 
the sum of PW + PK + PN remains the some If either one Is modified. 
If modifications of PW, PK, or PN would be so great as to make 
it larger than the prior total, truncation occurs such that it becomes 
0.95 of the total, and th^ other two make up the difference. 

The final anomaly that could occur would appear If the user 
tried to modify PW, PK, or PN when the other two are zero. The 
message "NOT CHANGED" appears in the tallies at the end of the 
function, if no such message Is reported, oil v^are changed. 

One more response can be entered following the "R&M VARIABLE" 
prompt, representing a combination of the flightllne and shop cannot S 
duplicate probabilities, PC and PK. This special response hi 

PC/PK . 
This option asks for two factors which affect the probabilities'' of 
occurrence of all tasks for any subsystem selected and also adjust 
their MFHB^*A accordingly. The model responds with the following 
two prompts to furnish those required factors. 

"FLIGHTLINE CND FACTOR^" 
If the user has selected PC/PK to be modified, the facfor to be 
applied to PC will be entered first. 

"SHOP CND FACTOR^" 
^ Here the user enters the factor to. be jappljed^^t^^^^ ......... _ . 

In either case, or both, the factor chosen must be the percent 
change In declmc^ format to be subtracted from unity by which these 
probability of occurrences are to be multiplied. Thus, if it is desired 
to reduce the PC probability by 10 percent, a value of 0.1 is Input 
for the flightline CND factor. This will cause the PC probability 
value to be multiplied by (1.0 - OJ). The model computes the resultant 
change in MFHBMA and adjusts other probabilities accordingly. 

EKLC 



"NEW TITLE?" 

The new perturbed R&M file (RMPERT) contains, in columns 7U80 
of the title card, the 10 characters typed in by the user. It is used 
solely for identification and can be nn abbreviated description of 
the changes made in the perturbation, (Columns 1-70 are copied from 
RMBASE to RMPERT,) 

"TYPE?" 

For selection of the type of perturbation desired, the user types 
BIAS, FACTOR, or REPLACE which initiates one of the following 
three respective prompts: 
"BIAS^" 

Enter the value to be added to the current variable in the RMBASE 
file. To subtract enter a negative number. 
"FACTOR^" 

Enter the value to be multiplied times the current variable in the 
RMBASE file. 

"REPLACE^" 

Enter the value that is to replace the existing RMBASE file variable, 
"MASK?" 

This option provides the capability to screen any equipment or AFSC, 
groups of equipment, or groups of AFSCs from the operation about 
to be performed. An entry of a character string at this option serves 
to exclude any dota items with identifications which do not include 
the character string entered. Entering a blank inhibits tho option, 

"DO YOU WANT A LISTING OF THE CHANGED ITEMS? 
If answered affirmatively by. entering a Y, the values selected to 
be changed will be listed for comparison. Note that in the case of 
perturbing task probabilities, only the task which was initially modified 
will be displayed, not other probabilities which were changed as a 
result of the selected change. 

The prompts below occur in the following order while employ inq 
the PRODUCTS function. 

"COMPARE WITH PERTURBED FILE?" 
For side-by-side cbmparison of output products derived from the base 
and perturbed R&M files (RMBASE and RMPERT), the user responds Y. 
If RMPERT was not attached, the prompt does not appear and all 
output will be derived from the RMBASE file. 

"DO YOU WANT TO CHAhJGE INIT'AL COST INPUTS?" 
If the user wishes to change input values from the cost file COST 
prior to computing the outputs using the cost operations, the user 
responds Y. This can be used to correct known errors in the cost 
file (for this session) or changing values which might have been unknown 
or inaccurate at the time of the preparation of the file (such as 
IR and DR, the inflation and discount rates). 




• "DO YOO WANT TO PERTURB COSTS?" 

In a similar fashion, the user may create d second set of output 
products based on one or more changes to the current cost values. 
If changes ^ere Qlraody made to the "Initial tost inputs," the perturbation 
will be made to the latest set of cost values* 

"COST VARIABLE?" 
Here the user indicdtes which cost parameter is to be perturbed 
next* There is no limit to how many variables may be changed. After 
the lost variable is changed, the user types X to continue from this 
prompt* The acceptable list of variable parGmeters which may be 
modified Is shown in Table 4,L 

o "PERTURBED OUTPUT FILE TITLE?" 

The perturbed output file (PRTOUT) contains, in columns 71-80 of 
the title card, the 10 characters the user types in here. It, is used 
solely for identification and should be an abbreviated description 
of the changes mcide in the perturbation* (Columns 1-60 are copied 
from the COST file and title card, and colymns 61-66 contain the 
word OUTPUT on the title card for both BSEOUT and PRTOUT), 

• "REPORT?" 

Here the user enters the acronym for the desired output product- 
The list of acceptable responses is shown in Table 4.2* An X inserted 
at this point returns the user to the FUNCTION position of the program* 

"DO YOU WANT: 

1 - % CHANGE 

2 - DIFFERENCE?" 

When comparing outputs with perturbed output values, the user is 
ol lowed to see the effect of the perturbation as a percent change 
or as on arithmetic difference. Here the correct response Is I or 2, 
respectively. 

"SORTED?" 

An answer of Y sorts the output before displcy. For output reports 
containing oniy one' line of data, the prompt does not occur* 

• "ASCENDING?" 

If sorting is requested, the user specifies an ascending (Y response) 
or a descending (N response) list of values. 

r -- "SORT^ONr 

1 - BASE DATA 

2 » PERTURBE_D DATA 

3 - % CHANGE OR DIFFERENCE" 

If sorting is requested and perturbed output was calculated, the user 
spsjcifies here which column of data Is to be sorted. 



Table 41 «tost iquaticn Paramitirs whleti may be Modlfltd. 



SCALAR 


SCALAR 


BRCT 


*B ^ -S ™ 

OSTC 


OSTO 


OS 


EBO 




SPRTS 




CNFL 


CTFL 


CTFX 


CNSL 


CNSS 


CTSL 


CTSS 


FjG 


NW 


NMMKW 


Hm 


NCHMH 


CCPH 


COC 


CPMM 


SWPC 


CUR 


CC 


sec 


NSS 


SLR 


PC 


KTS 


KI 


IMC 


RMC 


SA 


PSC 


PSO 


RFUW 


OHI 


COS 


TLR 


PTT 


CACg 


OSCY 


PMB 


EFF 


MB 


PIUP 


NACB 


CPA 


FHACM 


MFHACM 


FC 


KSLPT 


KPJG 


KCJC 


AAOH 


BCA 


BPA 


FLA 


OBSEC 


CGTE 


CGCM 


CCIT 


IR 


KSED 


ND 


CDSE 


CFB 


POT 


DPT 


DR 


CTFi 


CNFS 


CNFX 


CTSX 


CNSX 


YEAR - 



SUBSYSTEM 

» MFHBMA 
» SNSRU 

CPINT 

CINST 

CFJG 

CSJG 



DSE 

NDSER 
UCDSE 



Ai:..REW 
COA 

DENOTES VARIABLE FROM R^^H MODEL 
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COSTS 

COO 

CAC 

COP 

CFL 

COM 

CSM 

CPT 

CSP 

CDR 

CSE 

CSW 

CJG 

CIM 

CRD 

CSI 

CGI 

CPP 

CPM 

CPTI 

CSPI 

CD5I 

CSEI 

CSW I 

CJGI 

ciMr 

CFAl 
CDP 



S£ 

TSDEM 

TSDOT 

UCSE 

KIH 

KSf 

CPUSE 

CSESM 

csu 

MS£ 
KTR 



LRU 



i 




« 


PW 


t 


PN 


• 


PS 


« 


LKSRU 




uc 




UCSRU 




FCL 




FCS 




T 




DRCT 




DC 




TC 




PA 




PP 




BP 




IC 




CALI 



AFSC 

FMMH 

SM.MH 

NWK 

ACG 

CIC 

COT 

CTTS 

COJT 

ICS 

TRS 

CMPS 

OPF 

KM 

DLR 

LLR 

BHR 
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Table 4.2 - Avsilabl^ Output Report Parameters. 



LCC (OR ADJLCC) 



/ 

NRC 
/ 




RC 


/ 

(OR 
/ 


RCY) 


/ 


/ 


/ 




/ 


CSi 


COI 


CO 




cs 


/ 


/ 


/ 




/ 


CPM » 


CDRI 


CFL 




CPT 


CFP 


CPTI 


COP 




COM 




CSPI 






CSM 




CSEI 






CSP 




CSWI 






CDR 




CJGI 






CSE 




CIMI 






CSV 




CFAI 






CJG 



CIM 



* - CPM, ALTHOUGH USED TO COMPUTE LCC AKD ADJLCC, IS A DATA INPUT 
ITEM AND IS NOT AVAILABLE AS A REPORT. 



ADDITIONAL OUTPUTS AVAILABLE: 



SUBSYSTEM 


LRU 


AFSC 




MTTRS 


MTTRL 


AMMHF 


CPUSE 


MTTRF 


MMHL 


AMMHS 


CSESM 


MTTRT 


LRUDfr 


AMMHT 


NSER 


MMHS 


SRUDS 


LLR 


IH 


MMHF 


LRUSS 


TCS 




MMHT 


SRUSS 






AVAIL 


STKL 






CPIMT 


STKS 






CINST 


SPRTS 






CFJG 


TO 






CSJG 








MFHBMA 
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SORT ON ABSOLUTE VALUE?" 
If the user is sorting on percent change or difference^ some values 
may be negative (if the perturbation lowered the output value). If 
only interested in the absolute value of the change, the user responds 
with Y to this prompt and the list is sorted on the absolute value, 

4.3 ADDITIONAL FEATURES 

The preceding section was devoted to basic operation of the 
model by explanation of proper responses to prompts. The Interactive 
program is also designed to provide assistance and additional features 
as described below. 

4,3.1 GLOSSARY Routine 

The model is programmed to read the GLOSSARY file to provide 
the user with descriptions of any or all terminology used in the model. 
Most useful is the definition of the R&M and cost acronyms. The 
glossary feature may be employed by typing "GLOSSARY" following 
any of these pron pts. 

"FUNCTION?" 

"R&M VARIABLE?" 

"COST VARIABLE?* 

"REPORT?" 

When the user enters GLOSSARY after any of the above prompts, 
the next prompt is ' FRM?." 

"TERM?" 

The proper ontry here is the acronym or abbreviation of any term 
used in the model. The model responds with the definition of the 
term as presently listed in the file DEFINE which the user should ' 
have attached prior to execution of the program. Then the "TERM?" 
prompt occurs again. The user may ask for the definition of another 
term or enter X to return to the prompt which initially resulted 
in the GLOSSARY response. An odditional response to the prompt 
"TERM?" is L or LIST, This feature enables listing the terms in the 
glossary. When the user types L or LIST, the model prompts again 
with "MASK^." 

• ^ ^ J'MASK^" 

To obtain the entire list of terms in the glossary^ the user must 
enter a blank. Otherwise, the user enters from I to 10 characters 
to be used as a mask in screening glossary terms. Only terms with 
character strings containing the mask are listed. 

a.3.2 HELP Routine 

At any prompt^ the user may type HELP to receive assistance 
in determining the proper response. When applicable, the HELP list 
contains all acceptable responses. HELP Is not supplied if the user 
did not attach the HELP file prior to execution of the program. 
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4,3.3 SET Routine 



Several prompts occur frequently during a typica! se^^^ion with 
the modeli therefore, at times the responje will always be the lame. 
In these cases, the SET feature can be invoked to avoid retyping the 
response each time. The SET function may be employed by typing SET 
following any of these prompts. ' 

"FUNCTION?" 

"R&M VARIABLE?". ^ 

"COST VARIABLE?** 

"REPORT?" 

When the user enters SET after any of these prompts, the next prompt 
is "PARAMETER^," 

"PARAMETER=" 

The available pcrameters which may be SET to inhibit prompts for them 
throughout the model are as follows, 

LINES This option can change the number of lines of data that 

will be printed out of a list without stopping. Initially, 
when listing a large set of lines, the model stops and 
av/aits user response of a blank (to continue) or an X 
I (fo cancel continuation) every ten lines* If the user types 

LINES here, the model responds with "MAX LINES=,*' 
to which the user responds with the new desired limit. 

DIFFERENCE When listing output reports of perturbed data, the user 
can select the third column of each output line to show 
the arithmetic difference or the percent change from 
the base value to the perturbed value. If the user enters 
DIFFERENCE here, the model hereafter displays the arith- 
metic difference and will not prompt the user, 

% CHANGE Similarly, the user can hereafter get the percent change 
between base and perturbed outputs without prompting 
each time. 

When outputs contain a list of values, the user normally 
is prompted for the option to sort the list. By entering 
SORT here? future prompts are avoided and the lists are 
always sorted. 

If the user never wants to sort, this entry also bypasses 
+he prompt asking for the sort option. 

To obtain a listing of changed items during perturbation 
of the R&M file or modification of a cost variable, enter 
LIST* Prompting for the decision whether to list does 
not occur. 

To Ust chdnged items, enter N0LI5T. Prompting does 
not occur. 8^ 



SORT 

NOSORT 
LIST 

NOLIST 



MASK 



NOMASK 



TITLF 



NOTITLE 



If the intent b to use the same nnask every time one 
is called for by the model, the user can select this option 
and enter up to a lO-chnracter mask following the next 
prompt, "MASK = ," The model will not prompt for a mask 
when one is needed elsewhere in the program but will 
use the one entered here» 

This option cancels the previous one-_ After this gption _ 
is entered, the fnddel^ wil T prompf 7or masks~wh^ lone 
is required. Note that this option does not set the mask 
to blanks as the name might infer . T 

The user sets this option to use the same title for both 
the RMPERT file and PRTOUT file (such as the date 
or initials), Prompring for it will not occur Inter. After 
selecting this option, the user enters up to ten characters 
following the next prompt ^ "TITLE." 

This option cancels the previous one. After this option 
is entered, the model prompts for a n.?w title when one 
is required. Note this option does not set the mask to 
blanks as the name might infer. 



4.3.4 BACK Routine 



To set all of the option^ back to their original functions, this 

option is entered. The original values for all parameters are os follows. 

1. maximum lines to be printed at the terminal without stoppings 10 

2- prompt for DIFFERENCE or % CHANGE 

3. prompt for SORT 

4. prompt for listing of changed items 

5. NOMASK 

6. NOTITLE 



Note that the BACK option is the only way the user can reset the program 
fo prompt for DIFFERENCE, % CHANGE, SORT, or LIST. 

4,3,5 Abbreviation 

The user may abbrevinte any response to as few as one character. 
For example, the user may type GLOS or simply G to enter the glossary. 
Excessive use of abbreviation is not recommended as it tends to disguise 
the responses on the terminal printout during inter examinat :on and it 
is easy for nmbigui^ties to exist. For example, If the user answers MFH 
for the prompt "REPORT?" hoping to see the output MFHBMA, MFMACM 
is displayed because it appears in the list before MFHBMA and fits the 
abbreviation. In addition, some acceptable responses ore completely contained 
in others^ such as GRT and CPTI, Other restrictions also exist, it is 
impossible to enter 'a mask on a title with H, HE, HEL, or HELP since 
these responses invoke the HELP function* For the same reason, HELP 
does not appear in the GLOSSARY, 
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The only exception to the abbreviation feature is in responding 
to the prompt »*TERM?" in the GLOSSARY. The term to be defined 
must ue entered exactly as it appears in the GLOSSARY or exactly 
as one of its synonyms apnears. (Several glossary terms hove synonyms 
so the user does not have to knew the exurt term name for a definition. 
For examplev R&M is a synonym for R+M and either may be used to 
get the definition.) In additionp to list the terms in the glossary, enter 
an L instead of the word LIST, but not LI or LIS. 



4.3.6 Multiple Responses 

The multiple responses feature, which facilitates use of the inter- 
active program, enables the user to anticipate prompts and respond in 
advance by entering two or more responses separated by cor.rmas. For ^ 
example, if the user is modifying tm unit cost of a gro jp o: LRUs, 
the sequence of prompts and responses might look like t following. 

COST VARIABLE? UC 

TYPE? FACTOR 

FACTOR = L2S 

MASK? AC3 

DO YOU WANT A LISTING OF THE CHANGED ITEMS? Y 

This sequence initiates an increase of unit cost of all LRUs with 
the characater string AC3 for their equipment ID by 25 percent and 
calls for a listing of those costs. The seme factor could be entered 
in one response instead of two by respondingi 
TYPE? FACTOR, L25 

The comma separates fhe two responses and prevents the prompt "FACTOR" 
from being displcyed becdu^ie the user has already responded with a 
factor* Similarly, the entire* ssquenne above can be replaced byi 
COST VARIABLE? IJC, FACT OR, L25, AC3, Y 

Excessive use of thi- :ture, while very expedient, makes reading 
the terminGi listing at n iQti»r dafe very difficult. There are two functions 
of 1'ie model for which fh's feature is extremely useful; 

FUhfCTiON? SET 

PARAMETER = LINES 

MAX LINES = 30 

FUNCTION? GLOSSARY 

TERM? MFHBMA 

The SET and GLOSSArY functions can be entered -nster wheii 
separated by commas as: 

FUNCTION? SET, LINES, 30 
FUNCTION? GLOSSARY, MFHBMA 

Furtfier, by using abbreviatitin m wel';, the whoie sequence can 

be stripped down to: 

FUNCTIONS? S, L,30,G, MFHBMA 
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Although use of all of these features will greatly enhance the 
use of the nnodelj care should be taken to avoid unwanted operations. 
There is, howeverj a built-in safety ienture if on error is made. If 
the model detects an input error in c user response to any prompt or 
anticipated prompt j all multiple responses following the error n^e ignored 
and the model issues a prompt for re-entry of the error resp»jnsc. For 
example^ the user may mistakenly enter (omitting the L ad siiown above): 
FUNCTION? S, 30, G, MFHBMA 

The model, realizing that 30 is an invalid SET parameter, 1 ^nores 
C,/VIFHBMA and responds^ 

INPUT ERROR, RE-ENTER 
PARAMErER = 

The user can then type the following for the desired result, 
L, 30, G, MFHBAAA 

4,3i7 Error Messages 

Following is a list of all possible error message w jch might be 
generated by the model. Included is an explanation of what caused the 
error and v. hat the user can do to correct it, 

R&M FILE NOT ATTACHED 

This message appear.s ''^sn the user has failed to attach the 
R&M file prior to execLhon of the interactive program. The 
user should terminate the program, attach the R&M file as 
described in the INn lATION section, and re-start the session, 

INPUT ERROR, RE=t > iLR 
TYPE '»HELP" FOR Ai- :^rANCE 

This message is produ^ : each time the user responds to a prompt 
with other than one of the acceptable responses* No other diagnosis 
of the problem is reported; however, the user can use the HELP 
system which provides a list of acceptable inputs or an explanation 
of what is required. This second part of the rr .^tage is reported 
for only the first two errors of the .^^ssion, i1 cs not printed 
at alt if the HELP file was not attarhed prior to execution of 
the program, 

HELP FILE NOT ATTACHED 

This message indicates that tha user has asked for help from 
the HELP system^ but did not attach the HELP file prior to 
the session. The user may either continue v/ifhout nasistance or 
exit the pronram, ottoc:h the HELP ^iie, awd start over. 

• FILE DEFINE NOT ATTACHED 

This message appears when the user has nskad for the GLOSSARY 
function but did not attach the DEFINE file prior to the session. 
The user may either continue without the GLOSSARY or exit 
the program, attach the DEFINE file^ and start over, 
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______ NOT IN GLOSSARY 

The user has asked for the definition of a term which is not 
in the GLOSSARY, or has asked the GLOSSARY FUNCTIC^I to 
list all terms containing a certain mask, and there are none. 

ENTER X TO CANCEL, BLAhK TO CONTINUE 
When the model is listing n:any lines at the terminal, it stops 
after every 10 lines* (The 10 may be changed. See SET in the 
section on Additional Fenturesj When it stops, the user must 
enter an H or a blank. An X inhibits printing of the remainder 
of the list (although it does not cancel any function ir may be 
perfor^^ng), and a blank ccMses 10 more lines to be printed. 
If the ^^ ar enters anything elsai Ihe above message appears. 

INCOMPATIBLE FILES 

When comparing two R&M files in the report function (RMBASE 
and RMPERT)^ it is required that RMPERT be a file which was 
created i.sing the MODIFY function with RMBASE as the file 
from which It was perturbed. It is not necessary that it was 
created during this session^ and it is permissible to compare two 
files which may have had more perturbation files between them* 
In other words, if file A was perturbed to obtain file and 
B was perturbed to get file C, files A and C can be compQre4 
with either one being defined as RMBASE and the other as 
RMPERT, The above message TCCurs when an attempt is made 
to compare two files of differing equipment/AFSC structures, 

NO DATA 

This message appear'^ whenever the user tries to perform an 
operation on a group of data with a MASK so defined as to screen 
out ail the data. To determine why it happened^ it may be helpful 
to perform the operation again with no MASK. 

NUMBER OF AFSCs EXCEEDS 50 

This error occurs when the R&M data base contains more than 
50 different AFSCs, the current limit. There is no cprrective 
action oiher than reducing the number to 50 in the R&M data 
base. 

NUMBER OF SUPPORT EQUIPMENT EXCEEDS 50 
This error occurs wiian the R^f' data base contains more than 
SO different fyp^s cf SE| the curront limit* There is no 
con^ctive action other than ?educmg the number to SO in the 
R&M datf. bohr. 

CURRENT MAX SUBSYSTEMS AT AO 

This error occurs when the R&M data DOse contains niore sub- 
systems than the model in programmed for. There ^s no corrective 
action other than reducing the number the R&M data base. 



CURfCNT MAX LRUs AT 120 

This error occurs when the R&M dota base contains more LRUs 
than the mode! is programmed for* There Is no corrective action 
other than reducing the number in the R&M data base, 

R&M INPUT FILE ERROR 

DEBUG WITH BATCH R&M MODEL 

The model detected an error in the R&M input deck. As this 
model has no diagnostic features for the R&M portions the R&M 
file used should be run using the R&M batch model to determine 
the errors. 

THE FOLLOWING CARD HAS AN INVALID CARD CODE . . 
The two character code in the COST file record listed after 
this message is not an acceptable cost file card type. The error 
must be corrected outside the model and the program executed 
again. 

THE FOLLOWING CARD HAS AN INVALID SEQUENCE 
NUMBER . . . 

The sequence number in the COST file record listed after this 
message is not an acceptable sequence number for the card type. 
The error must be corrected outside the model and the program 
exec 'ted again. 

NUMBER OF AIRCRF^W EXCEEDS SO 

This error occurs when the cost data base contains more than 
50 aircrew, the current Wm^K There is no corrective action^ other 
than reducing the number to 50 in the cost data file* 

NUMBER OF DEPOT SUPPORT EQUIPMENT EXCEEDS 50 
This error occurs when the cost data base contains more than 
50 depot SEs, the current limit* There is no corrective 
action other than reducing the number to SO in the cost data 
base. 

EXJ CUTiON HALTED, nn ERRORS LISTED ABOVE 

If !i^ere were nny errors in the COS^ data base filej the program 

is aborted, 

INSUFFICIFNT DATA TO COMPUTE 

If the COST data file is inccrnpl' a, some cost outputs con not 
be comput^^d and ere reported here. 

NO DATA TO CHANGE 

This error results il^ the user, when modif> coftj, has requested 
modification of n cost variable which was not included in th'^ 
COST file. 



37 




NOT COMPUTED 

This error occurs when the user requests an output report for 
a cost which was not computed. Insufficient data were provided 
on the COST input file* It Is possible that this cost Is not required 
for computation of LCC if higher level terms are supplied* If 
it was required for LCC calculations, the user would have already 
received the message INSUFFICIENT DATA TO COMPUTE , 
If the messoge was not received, the cost which was not computed 
here is not required due to higher level terms input in the cost 
file. 

BASE YEAR NOT FOUND IN DATA. SET TO I 
No input was made in the COST file for base year. The user 
has reqijested adjusted LCC for c report, so base year Is set 
to L The YEAR column on the report will show relative year 
rather than calendar year * 

• INVALID REPORT NUMBER 

This message Is produced by the batch print program if the user 
requested a report ither than 01 through 10. The request Is ignored 
and execution continues. 

4.3*8 Tes mination 

The user terminqtes the interactive program by entering END 
in response to any of the following prompts. 
"FUNCTION?" 
•^REPORT? " 

The program terminates with the m^ ssage, RMCM ENDED. Now 
the user is required to catalog any created files to be permanently saved* 
If a perturbed R&M file was createdi to save It for future use either 
by the interactive RMCM or by the R&M batch modei, type; 

CATALOG, RMPERT, filenamep RP = 999 

Filename is the name ur * ■ which the file is to be permanenlly 
stored. Similarly, to save the ourput files for u^e by the batch print 
program, enten 

CATALOG, BSEOUTj basenamcp RP^99y 

CATALOG, PRTOUT. pertname, RP^999 

These statements cannot be entered Into the CDC-6600 Intercom 
systeni unless a REQUEST was entered for each file prior to running 
the interactive progrGm* 

h3.9 Bat^h Print Outputs 

To obtain batch print outputs, the user submits a batch job on 
the terminal or by cords containing the following commands. 
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kAI,CM250000. V770I95 

ATTACH, LGO, LCCIMBATCH 

ATTACH, TAPE 10, basename, 

ATTACH, TAPE I!, pervname 

LGO, 

*EOR 

data 

*EOR 

*EOF 

In the above list, basename Is the cataloged file name of the 
BSEOUT file generated by a session with the interactive R&M. Pertname 
is the file name of the PRTOUT file. Following the first *EOR card 
is the input data cards used to select the reports to he printed* The 
reports to choose from and the description of the format for these input 
data cards, which may he in any order or quantity, are desnr'jed below. 
Samples of each of these output reports are provided in Figures UA 
through 4.11 at the end of Ihis section. 

• Report No, I— System Costi the user enters 01 in Columns I 
and 2 (see Figure 4.1). 

• Report No, 2— Expanded Nonrecurring Costs (NRC); the user enters 
OZ in columns I and 2 (see Figure 4.2K 

• Report No, 3— Expanded Recurring Costs (RC); the usr-*- enters 

03 in columns I and 2 (see Figure 4.3). 

• Report No. 4--Costs by Subsystem contributions; the user enters 

04 in columns I and 2 To sort on a recurring cost element, 

the user enters the cost elemient cede in columns 4-6. The accept- 
able recurring cost elements are provided below. 

Code Cost Element 

COM Cost of on-equipment maintenance 

CSM Cost of intermediate shop mointenance 

CPT Cost of maintenance pt^rsonnel training 

CSP Cost of replacement sparer" 

CDR Cost of depot mc/ Jenance 

CJG Cost of supporting maintenonce manuals 

CIM Cost of inventory management 

TOT Total cost 

(See Figure 4*4 which has been sorted by the COM cost element as 
indicated by the asterisk. The nonrecurring cost element dispfay of this 
output is not included in the sample,) 
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RiPQHT NO. 1 SYSTEM COST 



FIUP g 15 YEANS 

OfilGlMAL - DAIS COST DATA BANK *THiQfinTlCAL) 
rESTUHBED - TEST i 3 



BASE YEAR - 1976 



ORIGINAL 



COST 



f LCC 



URRINO 

- SUPPORT 18,891*190 30.M7f3 

- OFiRATlON. , 6a, 650, 960 2a.l6§i 

^RECURRING 

-R*D 6,310,000 2.1291 

-SYSTEM INVESTHEHT. 6«, 705, 791 22.1871 

* SUPPORT INVESTHENT. 67,185,621 23.0271 

?OSAL............. , 0 O.OOOS 

Its. , , 29l,6tt3,9T0 100.000S 



PEHTURSED 
COST * LCC 



iB,ii97,8M3 
6^,650,960 



30.3691 
22. 186S 



6,ai0i000 2. 131S 
6a, 852, 572 22.2551 
67, 19«,20a 23.0591 



0. ooni 



291 ,i*05p5fl0 100.0001 



DIFFERENCE 



-393, 7*16 
0 



0 

1^6, 773 
8,583 



-230,389 



Figure 4,1 



» Ejiimple bstch oy^ut import no. 1. 



REPORT HQ, 2 ^- EXPAHDED NON-B|CUfiRlHG COSTS (NRC) 



ORIGINAL - 
PERTURBED - 



DftIS COST DATA SANK CTHEORETICAL) 
TEST I 3 



ORIGINAL 



COST 



% LCG 



PERTURIED 



COST 



% Lnc 



DlFFERENi k 



RECURRING 153.5«2»550 52,6«?i 

?IUP s 15 TEARS 

DISPOSAL. D 0.0001 

HON^RiCURRTNG 

CRD = R a D. , 6. PI 0,000 2.^S9i 

;SI - SYSIEH INVESTMENT 

CPP - PROCUREMENT, 6^i, 705*798 12. 1875 

CPH - PROJECT MANAGSHENT 0 O.OOOS 

:01 - SUPPORT INVESTMENT 

CPTI - MAINTENANCE TRAINING..,. 0 0.0001 

CSPI - SPARES,....,..,... 16,«79, 177 5.6101 

CDRI ' SE. DEPOT...... . , 28,110,71 9 9.639S 

CHEI - SE, FIELD, . 18.535,020 6.355X 

CSWI - SOFTWARE ACQUISITION.,,. 1,997,711 . G85* 

CJCI - HArNTENANCE HANUALS,..., 2,051,328 .TOJS 

CIMI - iNVENTORif HANACEHENT, . , . 11,663 ,OOUf 

CFAI - FACTLITIES, , _ _ □ O.OOOS 

rOTALS. 291 * 6*^3, 970 100,000$ 



153, 1^8,103 52,5551 
0 0.0001 



b, 210, 000 

6U, 852. 572 
0 



16,ii87,76i 
28,110,71"; 
I8,b35,02u 
1,997,711 
2,051,33^ 

0 



2,1311 

22.255% 
Q.OOOf 

0,0001 
5.6581 
g.6«7i 
6.3611 
.6861 
.T0«1 
.QOa% 
O.OOOt 



-393, 7«6 
0 



1«w,773 
p 




291 ,*i05p580 lOH.OOOl 



-238,389 



Figure 4,2 ^ Exampie batGh output re^rt no. 2, 
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REPORT HO. 3 tXPAHDED RECURRINU COSTS (RC) 



ORIGINAL - 
PERTURIED - 



DAIS COST DAT^ lANK CTHEORtTICAL) 
Tt-ST $ I 



ORIGINAL 



COST 



% LCC 



FESTURIEO 



COST 



% LCC 



NON-RECURRiKG, , 



DISPOSAL 

RECURRINO (FOR PIUF s 15 YEARS) 
CO - OPERATIOH 

CFL - FUEL.. ................ 

cop - FERSOf . 

CAC - i^iriCREW, . . 

COO - OTHER OPERATIONS... 
C3 - SUPPORT 

CON - QN-E9UIPMEKT HAINTEMANCE. 

C3H - INTERMEDIATE MAIHTIHAMCE. 

CPT - TRAIHIHG 

CSP - SPARES , . . 

CDR - DEPOT MAINTENANCE 

CSE - SUPPORT EQUIPMENT........ 

CSW - SOFTWARE 

CJD - MAIHTEMANCE MANUALS...... 

CIM » iNVEHTORy MANAGEMENT. 



i3Si lonaso ui.^^Td 

0 0.0001 



6^,650,960 
D 

n,050,3«ii 
n,668t6i5 

la, 970, 000 
37,95M,f19 
9*573,120 
2,562»000 
a,307,7M5 
531,989 



0.0001 

32. 168% 
0.000% 

3.7391 
a . 00 1 % 
2.837% 
5.1331 
9.585% 
3.2831 
.878% 
.791% 
. 183% 



6^,650,960 
0 

11,050, JM« 
11,377,«71 
8, 163, 155 
1^.97^,078 

a?, 95a, 939 
9,573,1^^ 
2*562, C 
2,307,7^- 
531, 



O.OQOI 

U.OOOl 
22. in6% 

C.yDOl 

3*7421 
3.90^1 
2,803% 
5.1365 
9.593% 
3.2351 

r93% 
. 183% 



TOTALS , 



291^6^3»970 100.0001 



391,^05,580 100.0001 
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FIgyre 4.3 Example batch ou^t ripoit no. 3« 



ircFOgT ifJ. ■ cfi5TS IT suHSfS^CB ZQmvni*Ui inn-. 



OUTPUT 




COST 


&aT2 Silll 


tTHt 




















Id 


■cot* 








CP? 




CSP 






cje 


CIS 




TOT»L 




t 


RCf 


i 


SCT 


1 


■ Cf 


s 




I PC? 


I iCT 


s 


8CT 


% »r? 






























111 Ft? 




? 




1 


7f .TRs 


1 


f ig.i 19 


.3 


73. i9i^« " 


?,fi30.S 






615,33^, 1 














.77^ 




P. Ill 


,7i5 








fc.Ol 1 


A«i to 




0 






?7,5i5 


1 


6S,?3* 




56,011=5 


8,78*. 1 




.6 


365.?n?.t 






! . I<B 




.150 








.6TQ 


.5i7 


,08fi 




,on5 


1,568 


*>»315 


71. 






5 


65.?53 








?3i*9BO,5 






















.6)7 




1, ni 


P . ?q6 














7 


6?,R74 


1 


5^*7^! 


0 


15.677 


I 


TS.77P.5 


l^*QS0.1 
















,606 




.?15 




.1«9 


,7io 














n 






|5,g06 


T 


?7^,6Si 


-6 


7ll,6?R.J 


1 




,00? 


lo8^ 






,576 




,515 




.351 




?.693 


7,187 




15*> 


f 


7^*3^.6 










e 


1 


J 


1i,?66 




3»*67i,? 






.00? 


.07 3 










.est 




,169 




, 1 ^9 


.339 


£ 


1,07** 


• 


i 1. 170. ^ 


»l f 10 


IF, 171 


1 




5 


1F.F73 


3 


1.776 




*i.i9f .§ 


.c?i 
















.036 




, 1^0 




,n '7 




.,^89.5 








iCItO 


IB, 11^ 


? 






19.386 


9 


?^ . « M 


3 


S5,iP 














. iBp 




.176 




.189 




.?«9 




3.969.7 


1. H8. 


B 


11.0?8. 1 






S 


•7,Q7S 


1 


^1.7*0 




7,756 






.039 




.Oft 


. 1?7 






, 1^3 












, S7i 
















6 


35, •n. 


i 


18,0*6 


3 


7,815 


n 
















, t&? 




.1*1 




, 17ii 






.66?.fi 


H3*S»1,T 


35, 16.^ 


0 


S.5S9,80i,6 


■ M i^n 




0 




Q 


i ?,oco. 


6 


H ^fiS 1 




IS. 207 


l.'sOJ 


.3*6 


*8.7a7 










.3?7 




.167 


















? 




1 




9 






□ THIU ■ECUPPIiin 








638.?nR.n 










<?11 


















^.?t5 






a 




IS 


11,7^8. 


1 














*70,^OD.O 










. 195 
















1.669 




» 1,91 1 - 






5 








































CFL, 






D.S 


AZ«?Q 








6 
















0,000 


















































CAC. 






•,3!5.S6i.D 
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tfS? ST-^TIO^i/TEST BIAWEK KPT). 



0.0 

a.ooo 

1P.9?^7 

,gn8 
3i, 17!. H 

o,n 



TOUL «CT... 



i<is ?16, 170.0 

infi.onn 



FlgMr& 4.4 — Example batch output fiport no. 4 



To sort on o nonrecurrihg cost element, the user enters the cost 
element code in column 8-11. The acceptable nonrecurrmg cost elements 
ores 



Code Cost Elemenl 

t CSPI Cost of spares Investment 
CJGI Cost of malntenQnce manuals inittol 
CPP Cost of procurament 
CIMI Cost of inventory management 
TOT Total cost 

Report f4o. 5— Costs by LRU Contributions; the user enters 05 
In columns i and 2. To sort on a recurring cost element, the 
user enters the cost element code in column 4-6, The acceptable 
recurring cost elements arei 



Code Cost Element 

COM Cost of on-equlpment maintenance 

CSM Cost cf sntermediate shop maintenance 

CPT Cost of maintenance personnel training 

CSP Cost of replacement spares 

CDR Cost of depot maintenance 

CIM Cjsst of inventory management 

TOT Totot cost 



(See Figure 4*5 which has beer sorted on a cost of on equipment maintennnce 
(COM) as indicated by the asterisk. The nonrecurring cost elemeni display 
of this output Is not included in the sampfe.) 



To sort on nonrecurring cost elements, the user enters the cost 
element code in columns 8-1 N The acceptable cost elements orei 

Code Cost Eiemenf 

CSPI Cost of spares investment 

CPP Cost of procurement 

CIMi Cost of invefitory management Inl 

TOT Total cost 

t Report No, 6--Rel lability. Maintainability, and Avai lability by 

Subsystem^ the user enters 06 in columns 1 and 2 (see Figure 4.6). 

• Report 14o. 7— Man-hour Costs per Year by AFSCs ond Subsystem 
Supported; the user enters 07 in columns I and 2 (see Figure 4J). 



o 



ERJC To sort on one column heading, the user enters that heading ^ A, 
™c^ejn column. Ar8. The acceptable headings qrei ,v 



OUTPUT riLf - MIS CO%T DtTA 8li!E <TKEDPr.T|C*L) 



ID 




















HI, lis,? 










*1I3J1 








.if? 












.in 




11113 










.318 


1? 




it i 3 






.171 


*IIii 


























Fl.7ia.fl 
















mil 










.m 


id^ii 


1|,S71.S 


IU613.7 








IN 311 












AAin 












iiiii 


li.MH.O 


ji Jif,7 






.31^* 














Aiiii 












A|1^1 


, 1- 










APflfl 







CPT 

I 

79p^i»- 

?i, i^^. 

^7*31? 

io.it3. 
15, so*. 

T.1^^ 



I 

,77i 

.§37 

7 

1 

,^57 
I 

.119 
3 

.m 

6 

.191 
T 

i?1l 
h 

.Ifi^ 
I 

I 



^.111 

Hi, 0*1. i 

|7^,l6i,6 

?.6f3 

.■an 

7,^70.^ 

,071 

.111 

P3I 

, n%B 

.071 
n.?i3.7 





cm 


tOTIl 








s »er 


S PET 


1 pet 








71. 195. i 




feif.TQl.i 


,7i§ 








ili.l 


MT 




.on? 




73^. SIS.? 






7,117 




H.3?? 


17,111.6 




?03*f?f*i 




.on? 


t*ff ! 






inn, tig*? 




-Of?.' 




3«.fi7i.? 




ii?.»ie.7 


.339 






17,173,* 






.*^1 




1.IS0 


16,913. > 




















IQl.i 

















g,75fl U.?a7 
OTHil iicuijiiifi coifs til, 

i 

eon, 

TIS7 ITATlOH/TERf DiiMI* fCSH}, 

tFfiT ,?TiiTinii/TFnT BRivrp fcn? 

CD? OVl^HiUL,., .... 



■7*?iii 
1,^31 
113 Jif ..7 

K?Q3 

6.009 
f?,l31,7 

1*.171,^ 

.136 



9 * ^OiltfD 



TOTAL i€t....*. 10.^?^. 170. U 

100, a«o 



Figure 4J ^ Example biteh output report no. 5. 
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I!!!!IJLL:: ' 'j^"^ AVArUBiLiTY by $mmm 

Omm FILE * DilS COST DAT* BANK CTHIORETICAL) 



10 



HFHBHA 



HTTR 







jiiiid 




AAlSO 




ktm 


51.00 


ACilO 




AC310 


404.60 


AC310 


&I.90 


AC330 


328.10 


kmo 


14940 


ACSIO 


6<i7.70 


ACS10 


110 jo 


into 


56.10 


AII^O 


680.00 


IMltO 


113,90 


kmm 


ST. 80 


mm 


1261.40 




103!. 10 


inm 


61.90 


AN 130 


233,90 


AN310 


SJi.ilO 




110. So 


ABite 


37.90 


AN3I0 


136,50 


AN330 


30.60 


AIIIO 


104 L TO 


All 20 


73.10 


AH 30 


168,30 


AI140 


102,00 


him 


1366,S0 


nm 


1263.10 


mm 


40.80 


IZ410 


2ii9.90 




103,70 



MTTR/KF!! 



FLIGHT 


SHOP 


FLlOflT 








S.186 


2.707 


138,669 


5,925 




17^171 


1,884 




30.592 


1.188 


3.011 


2,675 


,958 


a.fiia 


2.097 


3,516 


33.340 


I.33S 


.660 


7.116 


1,155 


.739 


14.393 

* J. J J 


2.030 


1.114 


3,134 


f,502 


, i«f 


12.943 


M31 




15.80? 


3,692 


.9«9 


5.439 


1,883 


i.ns 


16.535 


3.996 


3,937 


69.141 


6,090 


.853 


4.838 


3.325 


.102 


3.232 


1.125 


i.ili 


33.781 


1,836 


.689 


7,885 


1.600 


1,323 


29.405 
13.760 


1.410 


.617 


1,185 


2.831 


141,313 


4,174 


3.296 


30,693 




3.393 


128.913 


2,074 


2.30s 


I.OIS 
38.317 


2,070 


3.939 


1.911 


3,361 


11.358 


1.480 


1,658 


24.3i« 


1.019 


1.766 


1.ff4 


1,991 


1,205 


1,576 


2,03? 
2,756 


.435 


49.126 


4.108 


11.028 


I.S90 


3.614 


24.976 



SHOP 

72.390 
130.471 
47.397 
35.385 

3.369 
55,897 

1,011 

4.867 
3.33s 
3.838 
6,636 
1,396 
10,690 
68,108 
,676 
,487 
39,988 
3,959 
42.704 
5.587 
75,788 
34,234 
110,838 
1,130 
40.30T 
19.969 

16.259 
1,3f4 

.954 

10. §71 

16,837 

35,236 



FLIGHT 


SHOP 














tig N£ 


SB. 897 




w/i ^ ^ A 


^ 5 3 li 


3=692 




105,87! 


in 




£ if *lBi 


0,803 




Job 


















ilii Qdi 


lift N 


9. 6! 6 




3,948 


.48? 


39.814 


77,910 


12.136 


5,558 


40,908 


82,392 


17.591 


8.638 


158. 0^5 


143. «87 


40.539 


46.159 


174.301 


189.533 


1.273 


1,155 


34.974 


71.926 


13.168 


39.358 


32,076 


22.613 


2.,t48 


i.lS9 


2,089 


1,413 


84.153 


ia.970 


U.944 


29,413 


34.503 


58.689 



AVAIL SUISMTEM LCC COHTRlBUTllQI' 



,87822 
,85159 
,964^8 
,97032 
,99343 
.96774 

.99293 

,98581 

.99588 

.98771 

.94714 

.99460 

.98373 

.93533 

,99530 

,996?9 

,96732 

.99218 

.97143 

.98740 

,87618 

.97012 

,88580 

.99899 

,97246 

,98877 

.97626 

,99841 

.99843 

.95245 

.98909 

.9756J 



FLICHT 

3.397i09'!,3 
4,le9,S66,l 
553,904,6 
455,354,0 
98,433.1 

469,573.3 
160,511,8 
319,904,5 
61,351.1 
317,370.7 
934,373.8 
111,755,0 
302,045.5 
1,688,575,4 
162,718.3 
55il34.9 
454,835,9 
154,163.7 
483p0l3,9 
2l|,4fi.6 
3,178,343,8 
479,690.7 
3,368,819.9 
j9,8l6,4 
481,895.4 
201,123.0 
461,065.9 
5i;46§.8 
104,391.6 
1|076,964.9 
311,078.0 
468,248.8 



SHOP 

13,406,331,9 
15,637,510,4 
5,890.249,2 
1.77S,694.f 

631,3363 
2rl6S,913.l 
553,326.j 

301,352,7 
356,142.7 
1.761.2111.0 
1j26, 717.6 
447,014,1 
1,398,350.4 
34,313,174.1' 
658,641.1 
10?, 530.9 
1,993,912.6 
388,096.1 
3,472,5!l.5 
1,311, 332, 7 
9, 929,775.3 ■ 
2.749,774.8 
15,381,589.0 
4,600, Ifi.f 
9,991,623.7 
9,362,351.1 
5,613,675.1 
1.6T5,369»3 
1.459,t28,'6 
1, '18,904.7 
3,fi77,3ll.6 
3,218,524.6 
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^ Figuft 4.6 -Iximplt biteh ou^t rtpert no. 6, 
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mm Nn. 7 



MANHOUR COSTS PES Ylftfi BY AfSC'S m SUBSYSTiHS SUPPORTED 



OUTPUT flLI - DAIS COST DATA lANK (TREORITICAL) 



mui BASE mm hours (abfh) 



11920. OQ 



or TOTfiL LASOR 


DEVOTED TO 


DlSECT LABOR (i 


■Ff! 1 6Q.00S 












LOADED 


DIRECT 


TOTAL 


DiRiCT 


TOTAL 








LABOR 


NHH/FH 


LABOR 




LAIOR 








RATE 


FLIGHTLINE 


FLICHTLINE 


SHOP 


SHOP 






SUBSfS 


(LLH N) 


{fHHH N,M) 


(HURF N,H) 


(SHHH HiM) 


(KUfiS H,H) 


TOTAL LABOR 


TOTAL LOsi 




















. i(.578Q«7 














liiiio 




.12602 


5ttiHl,136 


0.00000 


0.000 




AAtIO 




.. .15105 


6715.313 


O.SQOOO 


o.ooe 


6715.313 




AMIIO 




.. .0613? 


|6i!;.i|Q3 


0.00000 


0.000 


2695. MO] 


l9,f67.T 


ANiiO 




.11110 


1)799 j7« 


0.00000 


o.opo 


H799.tt7!l 


35.55tt*T 


AN330 . 




.. .103M0 




0.00000 


0.000 


mi,. Bin 


35»990.» 


kl\]Q ...... 




.00083 


35.792 


0.00000 


0.000 


35.79? 


265.? 


AZ1I0 




.. .02320 


1002,187 


0.00000 


0.000 


1001.217 


7,il2S*0 


AII30 ...... 




.00909 


392.630 


o.oonoo 


0.000 


39?, 630 


|,90B,6 


AZittO ...... 




.. .01231 


965. 7 


0.00000 


0,000 


965. 8"7 


7,153.6 


AZ21fl ....... 




.001«!1 


63.0i!6 


0.00000 


0.090 


6l,0«6 


«l9.i 


kmo ....... 




.ooios 


61.?6| 


0.00000 


0,000 


61.261 


tt53'B 


az3iQ 




,01502 


1S«5.059 


0.00000 


0.000 


19a5.059 


la.HOf.l 


Aim 




.01013 




0.00000 


0.000 




3il73.3 


Azejo ....... 




.. .02305 


995. a**' 


0.00000 


0.000 


995* P1 


7,375.8 


TOTAL ....... 




.69«99 


30023. 16? 


0,00000 


0.000 


300l3.i67 


lll,iil«.i 



Figure 4.7 ^ Example lat^ ou^ut report no. 7, 
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LLR Loaded labor rate 

FMMH Direct MMH/FH fllghtline 

MURF Total labor filghtline 

SMMH Direct MMH/FH ihop 

MURS Total labor shop 

LABOR Total labor 

COST Total cost 



• Report Noi, 8A and 8B— Spares Requirements - Investment ^8A)— 
Spares Requirements per year - Reptacement (8B)| the user enters 
08 in columns I and 2 (see Figures 4,8 ond 4*9^ respectively). 

To sort on one column heading in report 8A, the user enters 
a heading code in columns 4-8* The acceptable headings arei 



Code 


Column Heading 


STKL 


LRU shop spares 


STKS 


SRU shop spares 


DPLL 


LRU depot spares 


DPLS 


SRU depot spares 


UC 


LRU unit cost 


UCSRU 


SRU unit cost 


LRUSS 


LRU cost of shop spares 


LRUDS 


LRU cost of depot spares 


SRUSS 


SRU cost of shop spares 


SRUDS 


SRU cost of depot spares 


TOTAL 


Total cost 



To sort on column headings In report SB^ the user enters a heading 
code m columns 10-14. The acceptabie headings are: 



Code 


Column Heading 


PN 


NRTS probability 


FCL 


LRU condemnation rate 


FCS 


SRU condemnation rate 


UC 


LRU unit cost 


UCSRU 


SRU cost of spares 


SRURS 


SRU cost of spares 


TOTAL 


Total cost 



• Report hte. 9— Support Equipment Requirements/Costf the user 
enters 09 in column I and 2 (see Figurie 44IO)* 

To sort on ane c "umn heading, the user enters a heading co 
in columns 4-8. The acceptable he©dings are: 
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RiPfCTID MCi CIPII Cfft©3 * .10 
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00 


^,740,0 


i 
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i 


t=?Tf^i 














■ 10 = 0 


8^.8 






f 












■40.0 




0*0 


>3.fl 


l§i*9 


iC^n 
















1,000^0 




0*0 


ill* j 
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ll«o 


use. 


6o 


1.9*0.8 


1*?i7.S 


0.0 




7.tiiil*S 






Q 






«id 




00 


iio.o 


8Ut 


0.0 


13*0 






1 








f?0 


fin. 


00 


7,9?0.0 


1,197,1 


1,980*0 




If, 6 vs.? 


iiiin 




i 




ihtiiio 


lioaa 




50 


13,009.0 


17^.817. 7 


2,7^0.0 


i9i76l.8 


^72.3M.1 
tio, 376,1 






1 


6.?07^i 




itOflO 


till. 


00 


¥7*000*0 


iO|,!l|.i 


i/ill.6 






t 


i 




31. m?* 


!iep3 


IM. 




1^,000.0 


#13,801.0 


189*^ 


^,!)3.9 


303,11*3.1 



TOTAL i«f ni iTT.iiJ^ liiajiFn fiiifi ^ni7i7*&7 i,tfti,M3*o tn.f?!,???,? ift^.iii.i iJooji?*! ift.iia.isi,^- 



TOllL ALL 01^11* *.,*,,..* iS.llOj i*^l*? 



Figufi 4J - Eximpit bmh output report no, 6A. 
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vrpORT 10. in 



SPUES iFQiiiipilirTS PKi TEJll imiemiiT 



fliffpuT riti - Diis eoai diii imi^ uwiQiniCiLi 



LIU 

Ainf 
Ail 12 

itii) 

AC 112 

i§iij 
ACiii 

A€t1i 
iC2i2 

Aeiii 
Aeifi 

A€lil 
ACjsl 
AC]|1 
AfUf 
AgJII 

Aevii 

AC<lf 
AClll 

Adiii 

AC4lt 

AC6U 

iiui 

Alll? 

iiiil 
Ali^i 



i2|li 
Aim 

AI42I 



NlTi 

. 17230 
.@ii2& 

.01720 
.D2§6Q 

.oa«|o 

.diaoo 

^d29i§ 

.dOQIO 

.§gS2o 

.QSS2D 
.§§5 IB 

,t4«60 

=73000 



.19110 
^§2^30 
.ITHO 
^iiifio 



C6i5EHIATl6N liTI 









Liy 




LIO 


tfCLI 




Cues 










-OS 


soddQ.oo 


.1.1 


= 01 


ffioaa^aa 


.Of 


.OS 


jDoad.oa 


tOi 


,01 


ioooo.do 






lasi&.aa 


.§1 


.PS 


istji.oa 


.ot 


,es 


101^. ao 


.at 




ivfi-ao 


.0$ 


.as 


4123. aa 


.01 


.OS 


laoa^oa 


.01 


.01 


iisi.oo 


.Oi 


,05 


900.00 


.01 


.01 


^SSI.OO 


.01 


.oi 


rag. 00 


.01 




i&a.oo 


.01 


.as 


4S7.00 


.01 


.01 


lio.oo 


.Of 


.OS 


2^91.00 


.01 


.as 


iji.oa 


.01 


.OS 


loi.oa 


.01 


.OS 


jaa.oo 


.01 


,0S 


100.00 


.0) 


,os 


fSSA.OO 


.01 


.OS 


SSOO.OO 


,di 


.Of 


107. 6o 




.01 


2110,00 


«0¥ 


.01 




.51 


.Si 






.as 




,flf 




^4.00 
5000.00 






Sl«0,00 


*tf 1 


.OS 


Mo.aa 


.01 


.OS 


ifa,6o 


.01 


.Of 


11000.00 


.01 


.OS 


17000.00 


.01 


.OS 


iioao,6a 








.77 


3^11 


7S1*7I.OO 



UitT cost 

iiu 

3S7i.*i 

f09.ai 
«fai.7i 
iiii,fi7 

111,71 

1311, i§ 
lol^.aa 
Kfl.oa 
^ai,7i 
Sooa.ag 

269.11 
too. 00 

iof.oo 
isa^ao 

111. 00 
321. iS 
960.00 
3SI,*3 
131,00 
tii.to 

SK33 
280, f*^ 

w ~- 

.§§ 
#40.00 

soodjoo 
t taa.aa 
4«6.a6 
««o»da 
ioao.oo 
i9ao,aa 

Md.OQ 

fiQ.oa 

2710.50 

liis.od 

114^12 
103717,17 



C03T SPiiU 



LIU 

CLiyisi 

7*1«i,3 

20.1?&,1 
7i|i1i.O 

97S.S 
1.175.1 

61^. A 

71K7 

o.a 

271.1 

id. 7 

Sll.f 

f.6 

3,1 
d.o 



.4 

*1.9 
^iS72.i 

7oa. 1 

^.lis.i 
Ti29a. 1 

190. A 

202,0 
313.1 
U.J 
,8 
2,S 
2«.7 

II. f 
fp36i.l 
J.liS.i 
S,SII.« 



sty 
csiUiii 

* 3^2.1 
S^iJI^T 
i6,9«9.1 

ijf.jot.i 
i.iai.s 

l,99S.i 
iil9S, 

2,110. 

97. 
ISI 
7 ' 



^.0 
4i!.1 

3.ias.A 
iOiOio.! 
il,iia.2 

H. 0S3,S 
2§i.9 

liiooj 

2|f70.2 
Si?. 7 

n3«2.d 
1J.1 
tt.f 
i.s 

16.2 
33.7 
1,1 

iis.t 

I. 112.4 
S.iSl.l 



T*l7Q,i 
«7.041.i 
ill, 119.3 

i.iie.f 

7.121.1 
i,9«i.2 

i^lii.A 

KMC * 



.6 
.9 
.0 
.A 
.1 



101,090.1 iAI.flO.d 
TOTAL Oif ^ALL BASESI 



50.* 
Jitlfi.f 
IS. 

111.013. 

SSS, 
1»421. 
35^499, 
1f*3J4.1 
30,626. I 

971.? 
11,131.1 
9. §61. 3 

fli.f 

7*9.7 

!.ils.i 

44.6 
t3.7 
1.9 
90.1 
Ti.i 
1,9 
214. 7 
34. 266. f 
li$23.i 
#i462.3 

ffitoao.a 

191.000^11 



rt 4J - Example teteh ou^t report ne. 8B. 
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REPORT HO. 9 " SUFFORT EQyiPMENT REaUIREMlNTS/CO;! 



QOTPUT FILE - CAlS COST DATA Ml (THEORlflCAL) 



ANNUAL fm lASE FUING HOylS {PiFH) 

NOMBIR OF BASES (liB) ^ 1 

AVAILAILI ANNUAL OPPATlliG HOURS (AAOH) s S760.QQ 



TEST STATION 
DEHAND ilFAli 
TIME TIME 
SIID »(TSOEH) (TSDOT) 



UTIL I MS 

ml S»JE 
u) mm 



ASFTS 
ClilTH 
CHPTS 
NtfTS 

DTS 
ICTH 



.in*!! 
,21W 



Ami 
Mm 
Mm 



.03010 
.02903 
.01811 
,01825 
.0101S 
.00311 



.90ifd 

.98131 

.335! 
.0^65 



f 1 



1 1 

1 1 
1 3 

^ 5 

2 
1 



UfilT 
COST 
(liCSE) 

370,200.0 
667,100.0 
55^,000.0 
S62, 100.0 
Bi5,ll00j 
.OgO.iiOQ.O 



SE 

COST/IASE 

[cpyii) 

1,370,200.0 
1,667,100.0 
3,559,030.0 
5,ii62,lOQ.O 
2,116,500,0 
1,0i0i!i0Q.0 



INITIAL 

SI SFABfS ■. 

COIT/IASI 

(CSE3H) 

137,010.0 
166,710.0 
355,900.0 
5116,110." 
?3i,6iiO.O 
!08,0«0.0 



COST OF INTEB- 
CONNECTION 
HAiDyAiE 
(IH) 

■ 0.0 
0.0 
0.0 
0.0 
0.0 
0,0 



TOTAL SHOF FICULIAR SE CQSTS FES lASl. 



15,955.200.0 1,595,520.0 



0.0 



OTHER LEVEL COST^' 

mm w uiST (BCA) 

IQUIFHENI .liUtNT BASE SE : 
PECULISI h- mm FLiOHTLINS 
TOTAL OTHEi , COSTS (OBSIC)., 

TOTAL il COST m BASE 



;OST (BFA). 
SE (FLA)., 



COST OF 

SQFTliAHl 

(ESiJ) 



0.0 
0.0 
Q.O 

0.0 
0.0 
Q.O 



?§, 000.0 
pS, 009.0 
518,300.0 



INVEITMENT 
COST 
(CSEI) 

1,507,220.0 
1,833,810.0 
3,9111,900.0 
6,008,310.0 
3,098. QIO.O 
l,1i8,P0.O 



P.EFLACEMEBT 

COST 
(CSE) 

5S,iOS.O 
66,6811.0 
1112,360.0 
2l8ittiU.d 
112,656.0 
»3, 116.0 



0.0 t7, 550,710.0 638,208.0 



981,300.0 
18,535,020*3 



638,208.0 



CSEI - TOTAL HOH-REeUPlNQ SE COST (ALL BftSlS) 

CSE - TOTAL PECUfiSING $1 COST FEB 1EA1 (ILL BASES).. 
TOTAL SECURfi:NG SE COST OVER USAGE FESIOD OF 15 tlSiS. 

SUFPOeT EPylFSENT LTFE CYCLE COIT 

• - SQBTID 



18,531,010.0 

638,208.0 

9,573, t20.0 

28,10B,1«D.O 



Fiwri 4,1Q - ixampis batch output riport ns. 9. 



C(>de Column Heoriing 

-IR^- station demand time 

ibDOi Test station repair time 

A ^ Utility rate 

NSER Number per bas" 

UCSE Unit cost 

CPUSE Cost per base 

CSESM Initial support equipment spares cost per base 

t,ost of interconnection hardware 
Cost of software 
CSEI Investment cost 

Replacement cost 

^°de Column Heodinq 

TTS course length weeks 
ns cost/AFSC 
OJT cost/AFSC 
Manpower requirements 
Annual turnover rote 
Total cost 

A sample- L-put data deck format is shown below: 

01 
03 
02 

08 TOTAL TOTAL 

04 COM 

05 COM TOT 
06 

07 

09 TSDEM 
10 

08 

by reDorT 8 ° w^'E.ih^"* generates reports I. 3, and 2, followed 
Dy report 8, with both sections of report 8 sorted on total cost and 
then report H sorted by 8 COM for recurring costs and no? ^rted for 
nonrecurring costs. Report S appears sorted- by COM forleSrrhL costs 
dow'^MH,'" '^^:P'°^^' the nonrecurring Lts. Reports Tand 7 
bv rl« in"° !f ^^^'^ ^ *^''«P'°yed sorted on TSDEM, fol owed 
^trSlor^^f' "° 8 I. repeated, this " 




I 



REPORT NO. 10 COST OF TRAINING 



OUTPUT FILE - DAIS COST DATA lAKK (THEORETICAL) 



AMNUAi; 


BASE FLYIHC HOURS (AlFH) i 


i 25920.00 








NUHSER 


OF BASES CNS) 


^ 1 












TTS 














COUBSE 


TTS 


OJT 




ANNUAL 






LEHOTH 


COST/ 


COST/ 


HANPOWER 


TURHOVEH 






WEEKS 


AFSC 


AFSC 


REQUIREMENTS 


RATE 




AFSC 


(KWfC) 


CCTTS) 


(C0JT1 


im) 


(TRS. 


TOTAL COST 


43171 


0.00 


0.0 


0.0 


1.61205 


Q.OQQ 


0.0 




0.00 


0.0 


1,307.0 


1 .61205 


.216 


658; 8 


3165? 


0.00 


0.0 


5.939.0 


11.63051 


.256 


21,597.0 




la.tto 


18i67i. 1 


0,0 


15*63717 


.591 


192,317.0 


ami 


O.QO 


0.0 


5.«j3,0 


T. 95766 


.2tt6 


13.517.8 


3^131 




!7,tt89.'i 


0.0 


6.38327 


.592 


73.533.3 


31833 


10. fO 


1S,«33,0 


O.O 


2.81752 


.592 


26.78tt.9 


J1SS3 


0.00 


6.0 


71?.') 


1 .267y9 


.2tt6 


286. 1 


3mo 


0.00 


0.0 


1*327. 


5. 163B« 


.257 


3,76^. 1 


31830 


30. 10 


18*881 . 1 


0.0 


n. 6 177s 


.621 


59,956.6 


31831 


19,50 


13,016.3 


0*0 


3.57791 


.676 


3tt.586.8 


31851 


0.00 


0.0 


2, 36ft. 0 


1.3tt1l7 


,25^ 


975.^ 


32651 


0.00 


0.0 


7*8^0. g 


6.U37«0 


.iii6 


iSpSttO. ^ 


31631 


39. 10 


i«*017.S 


0.0 


tt. 53553 


.591 


71,765.7 


iOttil 


0.00 


0,0 


ttp 379.0 


. 12027 


,2116 


I6a.7 


ftOU3i 


33.^0 


18.701. a 


0.0 


.1133« 


.592 


1,396. a 



TOTAL COST PER BASE.... 517.150.0 

TOTAL CPT (ALL BASES).......*......,........ 517,150.0 

TOTAL RECURRING CPT tPIUp = 15 YEARS)....... 7.757. 2«9. 3 

NOM-RECURRIHG INITIAL CADRE COST (CPTI)..... 0.0 

LIFE CYCLE TRAINING COST.... 7,757,2^9.3 



Fi^re 4.11 - Exampli Mch ou^sut report no. 10. 
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Reports 1, 2, and 3 are designed io compare the base file with 
tlie f>erturbed file* The remaining reports are displays for the bast file 
only. If the first *hrei reports are not desired, the command to attach 
that file is net nace.^iary (ATTACH, TAPE II, pertname). 

A sample termination sequence is s^iown in Figure 4*6. This sample 
itrates the foregoing request for a batch print output. 

4.3.10 Example Sessions 

The follo>^Ing ii a sample session using RMCM in the Interactive 
mode, EKplanations of certain lines In this prociss are interspersed among 
the exeerpls from this CDC-6600 intercom session. 



/0 7 



CONHANP- SCRffNpSO 

COHMAND- ATTACHpLCCIH 

PFN IS 
LCQIH 

PF CYCLi NO* ^ 001 
COMMAND- ATTACH fRMBASEpDAIStS 

PF CYCLL' NO. M 001 
COMMAND- RfQUfSTpRMPfRTp«PF 

COMMAND- RiOUiSTpBSEOUTfiPF 

COMMAND- REQUESTfPRTOUTpiPF 

COMMAND- ATTACHpC0STfC0STD85 

PF CYCLi NO* m oOi 
COMMAND- ATTACH?HELP 

PFN IS 
HELP 

PF CYCLE NO. ^ 001 
COMMAND- ATTACHfDEFINE 

PFN IS 
DEFINE 

PF CYCLE NO* - 001 
COMMAND- LCCIM 



anitlon 



for 80 oQlumrt terminals, wider israen 
ittach tha modil 



ittaeh tha R&M data base <^ 

requist storage for ^rturbed RftM file 

requtit storage for output file 

request itorage for ^rturbad output file 
anach cost file 

ittaeh HELP fila 



attach glosiary 



eKiCuta the model 



Figure 412 ^ Sample initiation procedure. 



EKLC 
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Explanation 



NON-FATAL LOADER iRRORi - 
TRIED to LOAD INTO BLOCK BELOW ORIGIN 
HoETiRT:^: -i::- ■■ • 
iA WSf PRdORAH READ r 
VLAST FILE ACCESSED- SYSIO 
THE ORC V L IFE CYCLE COST I HPACT MODEL 
DO YOU WANT BASIC INSTRUCTIONS <Y OR N) ? 
NON-FATAL LOADER ERRORS - 
TRIED TO LOAD INTO BLOCK BELOW ORIGIN - 
PET.RT 

LAST PROGRAH READ - y,SQ 
LAST FILE ACCESSED- SYSIO N 

FUNCTION? PRODUCTS 

DO YOU WANT TO CHANGE INI flAL COST INPUTS? 
DO YOU WANT TO PERTURB COSTS? N 



N ^ 



REPORT? 
«LCC 
REPORT? 
»RC 

REPORT? 

*RCY 

REPORT? 

«NRC 

REPORT? 



LCC 

fiSEOUT 
RC 

BSEOUT 
153f542»S50 
RCY 

BSEOUT 
NRC 

BSEOUT 
138^01 f 420 
X 



rifu^ biile initructmni 
riqueit output ^oduati 
do not alw Qost file vilues 
do not perturb ooi^ 
requiit life oycli cost 

riquest total reoirring cost 

requiit annusl reourring cost 

requist non-raaurring cost 

exit produm fun^fon 



Figura 4.13 - ixampla stMlon witt no partarbation. 



106 



109 



ixpianetioii 



FUNCTION? MODIFY 
R+M VARIABLE? Ty 
NEy TITLE? TEST # I 

TYPE? FACTOR 
FACTOR^ ,^0 
HASK^AC3 

DO YOU WANT A LISTING OF THE CHANGIO ITEHS? 



Initiate R&M modify funotloh 
stlect ihop ripair timi for 



EQUIP 


RHBASE 


RHPERT 


AC311 


2.e 


1#7 


AG312 


2*5 


1«S 


AC321 


g»0 


3*0 


AC 322 


*8 


*i 


AC323 


5»9 


2.5 


AC331 


3 ♦ 1 


1.9 


AC332 


4*5 


2.7 


AC:333 


2»5 


1.5 


AC334 


1*S 


.9 



9 CHANGES, 
FUNCTION? PRODUCTS 

COMPARE WITH PERTURBED FILE? Y 

DO YOU WANT TO CHANGE INITIAL COST INPUTS? 

DO-YOU WANT TO PERTURl COSTS? N 

PERTURBED OUTPUT FILE TITLE? TEST # 1 

REPORT? LCC 

DO YOU WAMTS 

1- % CHANGE 

2- DIFFERENCE ? i 



*LCC 
REPORT? 



BSEDUT 
29if643f 970 
RCY 



PRTOUT 
291f24Spl46 



% CHANGE 
^#1 



DO YOU WANT I 

1- % CHANGE 

2- DIFFERENCE ? 



1 



PRTOUT 



«RCY BSEQUT 

10? 236* 170.0 10f20f f 7ii .7 
REPORT? X 



% CHANGE 
-•3 



apptnd R&M headar card 
seleet modi fiction type 

select faetor of J 

modify only tfiosi equipments 
with **AC3" in the name 
riquest a listing 



requist output produoti 

use new RSeM fila just produced 



append perturbed input file 
rtquest life cycle cost 



request pareant change 
comparison 



^request annual recurring eosts 



requ^t percent change comparl^ 
soHi Note reduced cost due to 
reduction of shop repair time. 



exit products function 



Figure 4,14 - ixample mslon with R&M perturbation, 
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iMplantticNi 



FUNCTION? 



PRODUCTi 



COHPftRE istlTH PERTURBED FILE? N 

CO rou y^NT to chanoe initi^il cost inputs? 

DO YOU WANT TO PERTURB COSTS? Y 
COST VARIABLE? UC 
TYPE? FACTOR 
FACTOR * 1 i IS 

MAiK^ AC3 

00 YOU yANT A LISTING OF THE CHANGED ITEMS? 





COST 


PERTURBED 


AC311 


2iS3»00 


2i7Sp« 


AC312 


?00t00 


103S#00 


AC321 


4581*00 


S26i,15 


AC322 


700 .00 


805 #00 


AC323 


163#00 


153#20 


AC331 


657.00 


7S5»5S 


AC332 


960 » 00 


i^04.00 


AC333 


26? l.OO 


3094,65 


AC354 ^ 


133«00 


152,95 



9 CHANGES* 
COST MARIAICE? 



PERTURBED OUTiPUT FILE TITLE? 
REPORT? LCC 

DO YOU WANT I 

1- % CHANGE 

2- DiFFEREHCE ? 1 



TEST t 2 



«LCC 
REPORT? 



BSEOUT 
291 f 643*970 
NRC 



PRTOUT 
291#801p405 



% CHANGE 
*1 



fiO YOU WANT I 

1- % CHANGE 

2- DlFFERENCE ? 



«NRC 
REPORT? 



BSEOUT 
I38f 101f420 
RCY 



PRTOUT 
13ii256i777 



% CHANGE 
»1 



bi^n new produ^ funotlon 



DO YOU yANT I 

1- % CHANBE 

2- DIFFERENCE ? 1 

»RCY BSSaUT 

10i236»170t0 
\ REPORT? % 



PRTOUT 
I0>236»30i«6 



% CHANGE 
,9 



do not uie pirturbed R&M 
fili 



requ^t eoit perturbation 

lileot unit cost for 
pertyrbation 

Suggest a 16% ineresie in unit 
mt to pay for 40% riduetlon 
In shop repair time. 



iKit ooit modification 



Note a^t Inmase of 
a^uliition mt, simu- 
lating i^t to reduae 
shop repair time. 



PIgun 4.11, - iptimj^e iMlOfi wrftfi mn perturtotien. 



Ixpianatlon 



FUNCTION? 
FUNCTIONf 
rUNCTION? 
FUNCTION? 
FUNCTION? 



SETf HASKiACS 



SITfTITLEpTEST • 3 
SETfNOLIST 
SETf DIFFERENCE 
PRODUCTS 

CCHPARE WITH PERTURBED FILE? Y 

DO YOU WANT TO CHANGE INITIAL COST rNPUTS? 

DO YOU WANT TO PERTURB COSTS? Y 

COST UARIABLE? UC 

TYPE? FACT0Rfl#15 



9 CHANGES. 
COST MARlAiiLE? 



GLOSSARYfUC 



*UC 

EXPECTED COST OF LRUCI) (INPUT U1-1f17-245 
TERN? X 

COST MARIABLE? X 

REPORT? LCC 



*LCC 

REPORT? 

jiRCY 

REPORT? 

*NRC 

REPORT? 

*RC 

REPORT? 



BSEOUT 
291 F643i970 
RCY 

BSEQUT 



PRTOUT 
291p4Q5pSB0 



PRTOUT 



10^236 p 170 tO 10i20f ff20#2 
NRC 



BSEQUT 
138?101»420 

RC; 

BSEQUT 
1^3f542»S50 
END 



PRTOUT 



PRTOUT 
1S3p14Sp803 



DIFFERENCE 
-23ii3S9 



DIFFERENCE 
'26i249*S 



DIFFERENCE 



DIFFERENCE 
-393 » 746 



LCCIM ENDED 
STOP 

12»ii4 CP SECONDS EXECUTION TIME 



£tt mask pifrmanantly 

Sit title permanently 

inhibit fluting of ahanged Items 
display diffireni^ rather than 
ptr^nt ohanp of perturbtd 
outputi^ 

requeit output products 



combina TYPE and FACTOR 

prompts* Note no prompt for 

mask, listing of changid items, 

or title, due to SET. 

isk for definition of UC from 

glossary. 

^xlt glossary 

exit cost modlfieation 
requist life cycle cost ou'^put^ 
Difference is displayed iutomiti^ 
cally due to SET. Trade-off 
analysis shows signifi^nt cost 
Improvement. 



exit interactive program 



Figure 4,16 — Sample Interactive session with both R&M and cost perturbatidns. 



ixserpt 



fMplfiiiitim^ 



COHH^ND^ CATALOG f RHPERT f TEST 1 RM 



pirtfianently ssvt perturted R&M 
fito 



INITIAL GATALQS 
RP ^ 008 DAYS 

CT ID^ M7701f5 PFN^TESTIRHI 
CT CY^ 001 0000569^ yoRDS it 
COHHANP- CATALOG ? BSEOUT y TEST30UT 

INITIAL CATALOG 

s OOB DAYS 
CT ID^ V7701f5 PFN^TEST3DUT 
CT CY^ 001 00008960 WORDS, I 
COHHAND- CATALOG r PRTOUT * TEST3PRT 

INITIAL CATALOG 
RP =008 DAYS 

CT ID* M77019S PFN^TESTSPRT 
CT CY= 001 00008960 WORDS. I 
CQHHAND- EDITOR 

•» CREATE 



perminently ave ba^ out^t file 



permanintly save ^iturbed 
output flit 



use tht editor to areata bat^ 
print proyam input deck 



lOO^ZAl pCH35d000» y77©19SpUSERNAHE 



1 1 O^ATTACH » LOO i LCC 1 HFi ATCH f 

120=ATTACH»TAPil0fTEST30UT» b^e output flie 

130mtthCHpTapei1pTEsT3PRT» perturbed out^c fflt 

140^LGQ« 
150^$E0R 
160^01 

170=03 ^ \ 
180=02 

190=08 TOTAL TOTAL 



Fipiri 4.17 - TarmlnttiQii procure. 



"0 113 



20O->04 COH 
210-Oi COH TOT 

230^07 
240^0? TSDEH 

260^08 
270s«E0R 
280=«EDF 
2?0^s 
«• SAME ^ DECK 

BATCH f DECK f INPUT submit tatdi print 

COHMAND- LOSOUT 

CPA iS4*024 SEC* 23#4ii MJ, 

10 a4*a?0 SEC« 28#462 ADJ« 

Ct^US SO « 316 

CDK;NECT TIME 0 HRS* 24 HIN* 
11/14/7S LOOdED OUT AT 2i«26«t?« 



Flgyre ^ Ttrmiiutidn pra^urt (eonduM) 
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APPENDiX A ^ RMCM INPUT COST ELEMENTS AND SOURCES 



The cost input data to the RMCM have been furnished on punched 
cards and computer tapes. The record cards required to contain the 
data items r ,ve a standard format, as described in Section III of this 
volume. 



Table A.I lists by code and describes the data items included 
on each of the card types by code and its column location. For each 
data element listed, the table also provides its source. 

The values used in the cost data bank files for these data elements 
consist of four basic typesi 

!• Standard values 

2. Estimates based on historical comparisons or estimating relationships 

3. Scenario constraints 

4. Computed values 

These catpgories, by virfue of the nature of their sources, tend to be 
homogr ^^eous groupings in terms of confidence in their accuracy. This 
can be rwdily noted from the following explanations of what constitutes 
each of the four categories and the type of sources from which values 
were obtained* 

STANDARD VALUES 

The standard value data elements are those that have been furnished 
by Government sources* These data have usually been developed by 
Government agencies from historical cost-account ing information or special 
studies. The documentation sources from which these data were obtained 
are listed in the references at the end of this appendix. These sourcesi 
OS listed in Table A. I, are summarized below. 



Reference // Name Used in Source Column 



A»l AFLC LSC Model 

A-2 LCOM (ref, AFM 26=3) 

A-3 AFM 76-3 

AFR 173-10, Vols. I and II 

A"5 AFRP 177-1 ^ 

A-6 Rand Report R-I35I 

A-7 ATC/ACM letter 



ESTIMATES 



This category subsOmes those data elements whose values are judge- 
mental and/or dependent on estimates derived from comparable system 
experience (historical data). Data in this category include those which 
are normally furnished by contractors based on the characteristics of 
this particular design configuration. Actual data (including cost for the 
particular subsystem under study) are used when ovaildblei but comparable 
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item values ara ih^ed In cases when the subsystem has not yet been 
fielded. An example Is the use of a proportion of the unit cost of an 
item as the value to Qll«ate to spares procurenient. Historical estimated 
data are referred to in Table A.I as followss 



Reference If Name usad in Source Column 

A-8 K05UPN8L 
A-9 A7D Manpower Source Listing 

A- 10 Uniform Airman Records 

A- 1 I Technical Training School Course Charts 

Design/Logistics Support Data 
National Stock Catalog/comparable item 



estimate 

Reasonable Value 
Historical estimate 

When required historical estimate comparison data are unavailable, 
specially developed cost estimating relationships were developed* These 
cost estimating reiationships are based on historical experience* Two 
specific cases where this was required for this study were (a) to compute 
the cost of maintenance manuals, and (b) to estimate the cost of software 
development and upkeep, 

SCENARIO CONSTRAINTS 

These are Inuts whose values are established from the operational^ 
environmental J and equipment standards required by the weapons system 
' deployment. These elements include the number of sites, number of aircraft 
per site, flying hour program, time frames, and equipment configuration. 
For this study, the basis for comparing the two avionics configurations 
was as followsi 

A, System Mission 

L Close-air-support (CAS) functions 

2, I wing, 72 aircraft 

3, I base located within CONUS 

4, 30/60 (pecicetime/continyency) flying hours per aircraft per 
month 

B. System Design ^ 

L All subsystems completely designed (R&D cost includes only 
the system-level integration) 

2. An instantaneous acquisition (off the shelf) 

3. Life cycle of 15 years (planned inventory usage period) 

4. No further inherent reliability growth to be expected. 
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COMPUTED VALUES 



The data elements in this category are higher level terms in the 
hierarchical order of the cost equations within the RMCM, Values for 
these data elements can be pre=computed and inserted in the data bank 
to be used as a substitute for those that vvould be computed by the 
model should lower level data not be avoilable. When all lower level 
elements necessary to calculate a higher order value are present, even 
if zero, the model supersedes any assigned value for that higher order 
element.^ 



The term UCSRU(I)— average SRU unit cost within LRU(I)— can supersec 
its lower level values and is one programmed except ion to this rule* 
This exception was allowed since the UCSRU(I) value, if available, 
would probably be more accurate than the cost estimate obtained 
from the model and yet the presence of all the lower level terms 
is required for other equations. The terms IC(I) (integration cost of 
an LRU(I)) and CAL(I) (average cost of installation per LRU(I)) are 
two more exceptions for similar reasons, 

\- 

119 



Tiblt A.1 Dita eiemtrit LoMion, DtfinWon« and Sour^i. 



QAHD TfPU VM RiCURRlNS OQiT tLiMgNTS 



Saurii 



COO 

CFL 
OFT 



17*24 

4148 

57-64 
i&72 
73-^ 



Cart of i^mw 

Cen Of? eptntiani pMionntl 

^Mf fiiti 

Celt of on ■qi^pffitfit nuimthin^ 
§sit of iifttrmaditti milnt»afioi 
§gn of mlnmtmm ptttoonil eilnitig 
§dtt of r^iasMMm i^ii 



CRD 

Cil 

001 

cm 

CARP 
CSgi 

CSWI 

cjqi 

CIMI 

mp 



Cott of othtr opifMlom nitnpow«r induing HMerifliI tttimitt 
oefRiniiid mff, Moyrfty, ind sttitr d^ioy^ 



Coff^ttd vikn 

Computid vtlut 

Computtd mIui 

^mputMt vllUf 

^R^ttd vilut 

Computid vilyt 

^rnputid viltii 

Cofnpiltid viiyf 
Computid vilui 
Coflipiliid vaJUi 
CofiifHittd valut 
Compyifd viHif 

HiftOTiiii tilimitf 
Cofnpiitfd vilui 
CofnpUtfd vilM 
^rnputtd yilua 
HNlorl^I •itlmiis 
^fiipytvd vilut 

Compytrt vilyt 
OompyfKi valut 

Goffiputad vaiya 

Csmputtf value 
^mputad ifiilua 
Cam^ttd valyt 
^iii^itad ¥tlyt 
Hiitorisl ttiimi,^ 



^RD TVFE VE^I ReCURRfNQ (^fT ELEMENH (contfmMd) 

^R 17'24 C«t ef dapot mslnttfitfiGt 

^E Coat of mtifmlftliif aupport tqulpnitfit 

3340 C»t of loftwM lupport 

CJd 41-41 Coat of HippMni miliftaiiMCi manyall 

ClM 49^i Cert of InfMrtoty mitngamim 

CARD TYPE Vi^3 NON-REmjRRINO CQfT iLEMlNTll 



17<2i Qami of rtMw^ and dtriidpmtRt 

2S^32 Syrtam ifivtttrtwti aoati 

334d Support Invtrtifitnt em 

41 -^f Cort of proouftfMt 

49^i€ Cm% of prok€t msn^mant 

S7^ Cart of Inhtal malmaiuria ptriOfinal 

. vaiiilnfl 

S&72 Cm of ipifM inftflffiafit 

7340 % ^rt of dipot w^an 

rypi VM NON'RECURRINO COrf ILEMENTS ieomlmMdl 
^7>|4 Coat of btM ItMl wp^^ aqyiprntnt 

2§<32 Cort of isftwfft a^quititloit 

1340 Cart of rmlnitMna ntfnuali 

4141 Qm% of non^raeirrini ifiMmprf mi f u p man t 

4IH Colt of fieilHiti i wannie i t t 

UfS^ Cart of tfmm dli^iai In ^mi^t yaar 

dollart of tba kiMllfit yiar 
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TaWf A.* mU ilement Location, Dafinltioii, ind Sdureei (cQntinuedh 



CARD TYPt VS 1 SINGLE VALUE V^*R!ABLfc CARD Ne, 1 

BBCT Vhli Bii* Fi^lf ^elf timp In moniht AFLG UC modtl 

OSTC 2i.^ A¥tfift< ofdtr and ihipping time M^hin AFLC LSC rm^ei 

DSTO 3340 Avtnft oiiitr and thtp^ng timi t@ viV«rMiS A^^LG LSC modtl 

}#iBli^nt (in mMlhi) 

0^ 41^8 Ffist'^en sf tvtil imrn dislovod is onmn Stnurip 

tnfprmitien 

EiC ap Si ixp*€t9d haek grdar R«*^n«bU yaluft 

FfaftiGfi tht tsft ef LRUi yiad to Rtiienable vatut 
'jnifnata tM eqU @f Iniiial spare ^aga^ 
^'a i^aqyiraimnts 

Sf'RTf C^t sf inttial Uy-in ef gpara piaea-parts OsmpUt^ wlut 
arid Ru^rlai 

Vi^WM War rtsrva maisrtal ^it HiitorM attimata 

CARD TYPE VS2 SINSLE VALUE VARiABLt CARD No. 2 

C^PL 24 Cmt of fli^tfina nsn^treublaihooting Coii aitimaiing 

matnttnanda ponlsn LRU af nch ralsiionihlp 
manual 

^1-32 Cfiil of llifhtllna troybbshogting Coft aitlnialln§ 

maiiitananG! ^riion par LRU of aash nlationitiip 
n^nyal 

CTPX SJjio </d5ft ©f fliflitllna fFoybft shooting Goil aftlmtiini 

mainiarianef portion par sybsyitam of rtlaiionshlp 
aafh manuil 

CNSL 41«4S Qoit of shop n»i troyblaih^iing iftl mating 
maimananEe portion ^r LRU of aash ralatianihip 
^,,r:_^^_ manual 

^^^^ 4S^i6 Cat of stop non^irsyblf shooting Qsst astlmatlng 

nuintinan^ portion par iRU sf aash ralftionihlp 
manual 

CTSL 57-64 Cost of shop troyblashootlrig fnaintarMnea Cos! ttiimaiing 

P^flton par LRU of aaeh mghual ralailanthip 

Cost of shop iroublashootirig mainttnana Gost astirnating 

portion par SRU of aach nunual raiatlonship 

PraEtjon is a funEtion ef n»infanin£i Cost astimatjng 
manuals or job guida type manuals 
rtprtsanting lh£ genaral rtiiierral found 
in thit typa manyil 

CARD TYPE VS.3 IINGLE VALUE VARIABLE CARD No. 3 

17<24 Number of eampyter word^ ' Software requlra^ 

mants animate 

NMMKW 21^32 Nurtiber of rnan months par 1000 Sdftwire raQyirt- 

^mpgier words mams animate 

334Q Numbtr of computer hoyrs per man momh Software raqyira^ 

' * mants astimate 

NCHMM 41 4S Nymbar ©f smputar h«yrs par man month Software raquire' 

manti astimata 

CCPH 4S i§ Csmputar E«st ^r haur Seftware reguire^ 

rrnnts astimatf 

CDC ^mjKJtir oparation e^st Computid value 

Cmt per rtian month to devalop loftwart APRI 73^10, Velyma | 

Table 23 

73^0 Softwart d> ratepment ^rsonnat costs Qsmputad vily# 
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TiUi A.1 -DjM ilamint Looition, DtfinltiQn, and Soumi (^ntinutd). 



Cod* Lslumn No't ^m&\^m% Seyree 
OARP TYPE Vg4 SiNGLi VALue VARIAiLi OARD Mo. 4 

€UR 17^24 Mtmrm cen^utif yillittilefi tm in Mtmn rfqulri' 

h^ri ptf Ml menth mtntt •ttimati 

CC Support mmwviBf emt pat hsyr Se^twiri ftquirf^ 

iniriti ittltfiMi 

sec ^%4Q ^ftwera camputif tett Cefnputtd filyt 

NSS 414fi Avtf^ nymbtr ef ■oftiMn nipfDn itaff Mmti rtqulfr 

SLR 4H^B§ ioftvMn U^r nw AFRIT^IS, Mumfi 1 

Tj^i 23 

KTS ^72 Prsp^ticn ef ufitt eert |U^} ynd to R«MSb|« i^y# 
fiitiffiitt itM Mftinf ini Intt pi ttefl isU 

m LRU 

CARP TYFi VS^S SINOLf VALUi VANIABLi CARD Ito. S 

IM€ I7«|4 lidtltl im^m^mmii m te irt«8dua a AFLQ IMQ modal 
new lint turn of Sip^y UsSfnyy Of 
pitCB pira ) into tha Air Fora Inftntsfy 

RMC Si-^ Anfiyal nvmH>fmt oin ^ nalmiin i AFL€ LSC moda! 
Hnt him of mppii in ihs whotttflt 
invvflto^ Biwrnm 

SA 3940 AniiiMl bMi lm» h^m inffmory AFLS LS€ modal 
ffvn#9(m§ftt ocrit 

P5C 4148 AMragi ^wUng ind Miip^ng eo^ to AFLC LSC modal 
QDNUS looitksiii 

FSO 49-B6 AMrgBB ^tWng St shipping csft to ovimat AFLC LS€ modal 
iosirtlofii 

RPUW f7^^ Fro^ftien of p^td to uripa^»d waifht AFLQ LSC model 

OHR ^72 Qvcriiayl rMi-^p^on lyttafm ovtr- %mnv\o Infoffnation 

hauM par yaar from aa^ bmm 

COS 73^ Cost of ovarhayf par lyfiam Ratiofiabla vaty^ 



CACQ 



OSCY 



CARD TYFi VS^ ^INSLI VALUf VARIASLE CARD No. 6 

PTT 23-32 Fra^elBiital Mining ichool pay and 

illowai^oa 

33^0 Aoqyititlon eetts pir fiwi which includai 

ra^yiitng, Initial tnval. Inhlal dotMnft Ittya, 
inJ triinins at tnilltary tfaivtifig oaitttr 

414S dvaHiaad nippoft goA par man par yaar 

Mudisig annyal madlMl typporl. fc^aa 
opafatlofi lyppen, vaMaulir and biia 
maiiittnafia. and t»tplMlBtion par HMn 

4i-S6 Dira^ Frody^in nanlioyrf availabia par 

iM yaar at tea faval 

67*41 Far^nttga ef malnttnan« man houri 

^avotad to diract libof ^ 

m'72 Ny inter of b^i 

7^0 nann^ Inrtnt^ yttfit ^riod 



SFF 

NS 
FlUF 



ATC/AM 



AFR173^10, 
Vdlumf II 



S^nario Inforiiiation 

LCOM (raf. 
AFMIS-3) 

SeafUfio infmr^ion 
SeaiMrie infomMtion 
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TiWe A.I - Dita Element Location, Dafinition, and Spumg (^ntinuid). 



CARD TYPi Vi-7 ilNGLI VALUf VARlAlLl CARD Nt, 7 
NACI 1?>24 Numhtr of iira^ifi ptr bow 



CPA 

FHACM 3^ 
MFHACM 4141 



FC 



KSLFT i7i4 



KPJG 



^31 Numbar of m^m •ni^i^ per airlift 

Ay9fi9e flifht hours pat ilrtriH per 

Misimum fitgfit hguri txpe^ed ptr 
lir^fff pgr it»fTth durii^ i pack utip 

48'iS Ftftl ^ jer fiifht h@ur 

Pmp@rti@n af LRU ripiif tlftii (Tj) umd 
If tfl'imati mi IRU rapilf {i^piliiifi tttm 
(Tijl 

^'72 Prepprtnti titlmctt of tM porti^ sf tN 

manuiti tlwrt will bt gorrtstid irrf/sr 
Et^ngid tMh yur 

7%MQ FrspeFtbfi eAiirati of ths rvduMd Mil 

nt^yaf^ to rfwrrto the serngtidni it 
^mpiffd t& thf Inltisl wrltlrig mn 



QAHD TYPg va-S iiNGLE VALUE V^AlAeLI eARD No. S 
AAOH 17<^4 AvMiablf sririii«l opirating hours 



8CA 



BPA 



33^ 



PLA 

ossec 

COTf 
CGCM 

mi 



41 4S 

§784 

73'eo 



T@ttl sott of idfHiMnil Itimi of ^mmon 

ihop typ^fl cqul^fHrii psr bsa 
rfquir^ for thf lyflam 

TottI QS^ of peeuliir bM itep typpon 
■Qiiipmnt per biie rtquirBd fiit 1^ lystim 
which it not difsgtiy rilattd to ri^jr 
ipsBfig LRUi or when tho qyintrff riqyirad 
is ihdt^rHitril of thf intldpntd i^rkload 
(nuEh is^ overhiid erinis It ihop flictuirei) 

Total dost of p^syliir fllghtlint luppon 
equipmif^t and idditioriat itemi of m^rriiiVon 
flightiinf lyppoft aqyiprrttnt ^r base 
reqy'irtd for the system 

Other ^ie Itval lypport equiprnant ^sts 

Cosi of training aqyiprneni 

Cost of ^yrie materiei prtparitlon 

Qo%t of jnitial sontri^or providad tnining 
fof depot arid othat ^rssnnel not indydad 
in on and oH aquipmant miintetianaa^ 
indudlng mnru^ion and triinlng ifistiriais 



CARD TYPE VSi SINGLE VALUE VARIABLE CARD Nm, i 

iR 17 '24 Avarage inflatiari rata 

KSiD ^Dportlon of ytiit ^t of dQpot SI uiad 

m artr.nta of initial iparir^ lava! for 
mo^ylat and parti 

ItfD 3340 Nymbtr ef dapoti 

CDS! 41 4S CoH of lypppil aquiprfMnt par depot liti 

CFB 49^i§ Cost of new fadlltias par biK 

POT 57^ PhaMoyt tiirw piriod for diSf»Mt 



Sours 



^ariirio 
mfortnttion 

Soiitirio 
iitf or mati on 

S§anario 

infornr^ition 

Sseriario 
information 

ioiharls 
Infonnation 

Higtofiai fettiifiate 



Hinorisil astimate 



Historial astirtsite 



iciriario 
infofnvilofi 

HiftOfial astimate 



HittPri^l t^lrfHte 



Natiofial stoeN 
^ta log^^ m pir able 
item istimatt 

Coff^prjted value 

Raasonabis valui/ 
hinofisal estimate 

Regfonable valyt/ 
hittsfi^l estima^ 

Rusonablt valye/ 
hlrt^i^l estimati 



ERlmate 

Hiitorial e^imati 



Soanafis 
information 

Compyttd valye 
Raator^blt valiie 
Hittorieal astimate 



DPT DavaloprfMnt arid wo eyreriMnt ^riod ovar S^nario 

whl§h thi ftdfi-rfciirring soft ociurrad information 

DR 72^§D Avangt dispdunt riit Iftirnan 



CARD TVPi V|,1 LRU OATA, CARD Us. 1 



UCiRU| 

PRCT| 
T«1 



1M4 



41^ 



EM^c»j c«t LRU| 
Aierap unit m ef fRUi mmn LRUj 
FMkii of ^Rmd kRU| tJipKlfd to 
Milt In esndfmmtion it tlit &Mt/dtpet 



Sovr^ 

(isofnpMilsIf Itint itiiffiiti) 
RinaliUi ttluil 



Frietion df mop rtpairtd NRH LRU| RMtsfiibli viluti 
■i^Md te tMult in SRU tefitftmfia^ at 

LRUj npMr pipNim tlnit 
AwniB dtpot nptlr cytft timt itt yurs 
^pm fvpsir M ptf LRU and tti SRU(i) 
Rsi^ trip mnmrnm^sti md p^flng 



CARD TYFi Vl.f LRU BATA, Ms. i 



4M6 



Fkintof of nmr "W* msSmd rmli«fa$« 
sMtm^iM «Ntfiln tta LRU| 

Nyfnitf of Mw 'T" esfiiun^ia 
imm wl^in iha LRU| 

Numbtf gf ftinHird (tlf^y ^dsid NINI 
pM wi^bi tf» tRU wNdi will bi 
inaniiifj fer flm tlim it 
^1 fifMfti U diplayad 

Intigrtt^ toit of a^ LRU ims IN 
AMRfa mt par LRU| for Inftttlatiofi 



lupport 

D^pi/Leglfdo 
Mpporl data 

Dtf^/Lofini^ 
WppofE daft 



^mputad valtH 



CARD TYPE VM-I lU8SV3Tf M DATA 



CPiWT^ 



CINST^ 



*7'24 
4l4fi 



tat of ^oduitiM art lAitgmbfi par 

CoA ef iimlliti^ pir Hibfyttflfn 

Cot Of f NfMliia fnanyalf^ malntinanfi 
por^ofij per loteyittin 

Oofi of tliop metlyaL inaiiiWMnet portvon 



GARD TYPi VJ 1 SUPPORT EQUIPMiNT DATA. QARD No. 1 



UCSii 



KIH^ 



C7USij 



17-21 

4t^iii 

1744 
6^72 



Uflit ooft of pioultar lyppoft aQylpimnt 



FfOpoftion of iyp^n aciijipftianl unit eat 
uMd to ' ted ma l a pmuramam ^at for 
liltirtKi ! 



PfDportiM of lupp^fi a^lpmini unit ooH 
•llo^ifBd to Mtitfy Initfil iparing Itffl 
nquiramami for madylat ami pant 

Colt par ynlt til lupp^ aqyipfmnt 

Coat of fiiity Buppon ipart modutoi and 
•para pafti ^ rt^r of ihop lyp^rt 
aqyipmant at baia la«fl 

Co^ of i wmoQOf ia^iQn tordvirart to ytiliza 
ixMni iutofnitio titt l^^ipfnam 

Con of i^tMit to ytlUtt axlMhtg 
AitoitBtii mm a^pinani for tfia 

Prdporti^ of tha wppoft aQulpfnifii M 
sllotMd to tita nen^noniMl of 
fiMitmifiini w^ft tqyiimnt in^ydlng 
fapt ooamant pars 



Compytid viiyt 

^nipyftd ytfua 
Q^putad i^jyf 



Natiofial nodlt 
iittl^ /oom^abla 
tern aidrnati 

Ra^fiabla value 



RaaiOfiiMa ^bIui 

C^^nd tfilya 
Coffipyt^ vijya 

^mpuiH valua 
RaMOfiaUt vahM 
Raatonibta vilua 



^RD TYPe VI-2 SUPPORT %QU\fmm DATA« CARD No. i 

KTR| 17-24 ^oportion of itep maifi tlrnf to rapiir Raaeitftble iriiut 

tVm LRUf ttot ra^jiri Iht tatt itationj 
to bf utad 
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QAnD TYPi VD.1 JUPOT SU^AT iQUlHWiNT DATA 



§ARD TYPE VP^I AIROnew DATA 
§DAp 17^i M 6f Ml 



OARS TYPE tiR^NNEL TRAiNINQ DATA BY AFS€ 
NWK^. 17-^4 esyrN Itngih In Mifitt 



A«^„ 

CTTS„ 
»IT„ 

T^ 

-n 

TRi. 



SMC 
41 4S 

1744 

6S^72 
7M 



Avtrifi ptr ^idim (nl pw pftik 

ih iiitti T Wiit M pfOntri by AFSS 
(n) ptr wmk 

Qsm •! ^pi 4 aitf othtf Minlni m 
fn^iistf k% thi amap ^ft par ^aiyna 

^ft @f taUNiiuil ^Htnf lihasl par R»n 
liv AP^ te i lafil 

Goft of dft^^Mob 9aiM!^ par man kf 
AF^ to i latal If^ydini non^r^Syctiwa 

Ceil of ^lynf an aimMfl fsr la^ akltl 



WfteriiBi animati 
Natlml it^ Mtalof/ 



AFR179.10, Voiyrni I 



Medifiad frem ta^ical 
tfaifiing idhof^ eeum 



AfMial fifffiov^ ^to of ilrman In mdi 



ATC/AM 
ATO/A^ 

ATQ/AOM 

^mpiutad nlua 

AFR173^10, Veiumt I 
TaWa 

taid Rapert R>mi 
g pmpyiKj nlua 

LMform atmiin rasDrdi 



^RD TYPi VM-Z DN-DFF iOUlPHiNT DATA BY AFta 



CMFS^ 
OPF„ 

DLR^ 
ILR. 



4M8 

57^ 
65>72 



Qort of mili^^v pmmf\m\ larviat par hour 



Mitr parMnnat smt fa^ori par man^Mf 
fof iUll m%mfi ff^i not pfofldid In mJIF% 



Fropoflion of dirfc'ci libor mafthouri davsM 
to tMkf in. QJT 

Plraet bbof rm pm' mmhsyf {par iklll 
caHfory and laytl) 

Loadad labof m fat lUII lava! ettaf^ in) 

^i^ufn^la tnanfrial ^fiMjmpti^ emi 
rata for rtpai^log LRUt In ihop work 
caniff ytlllzMi by ik¥iC tn) 

Indirtct laiof rHi ptr nMnNwr 
(»i#ar¥lion & idminlfiniha panonhaf) 



AFRI^S-IO. Voluma 1, 
Taili UNt^ ffoff) 
AFRP 1774, Volumi 
Mo. 11 

AFR173^1Q, Voliima I, ^ 
Tifetf 30, UpdaM 
from AFRP 17f.1, 
V^yma 27, No. 11 
A7& fiwnpopfaf 
•oyroi fiftlfig 

C^npu^ valya 

^^Nnputid nlua 
AFLQ LSa modit 



AFRI^IO, Voiunia 2 
Tabia 20 



CARP TYPE SiNOLi V^LUl VARIABLE Card No. 0 

CTFS 17>24 Cm of ft^l^ VoybMeotlfiff maimmM 

p^t^ par inu of aa^ mtfwal 

MPS t&3t Com of fl^iM noo^tablaiMoting 

tmi ntani t ig portipi par SRU of 

mw% ^40 ^ of flIiMM ftoti-t roi i MtiioQ tim 

Ri^^siMsi portion pr Mbmtfffi of 
a^ monuit 

€TtK 4141 Cmi of Miop uoMbti&hottii^ fntineMii^ 

poffioi par lubtyttiin of ai#i mintial 

4§ M Cert ef ihop non^^ouMtliootioi 

fiBifinnaM portloti wbtyitam of 
aaA nwtial 

BY E?*®* Mm yaar of tha daa iontelnad in tM 

dttt itnk 
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APPENDIX B 
SPECIFIC COST ELEMENT EQUATIONS 



This section provides the equations os well as definitions 
and eKplanatlons of special considerations for each of the cost elements 
included in the RMCM* The RMCM equations and subequotions necessary 
to compute each of the cost elements have been displayed in levels. 
The set of equations for each cost element shows these levels separated 
by a line* The first level (top) defines the basic equation necessary 
to compute the cost element and defines its terms. The lower levels 
define the subequotions containing the factors necessary for computing 
the high-order terms. The sets of equations and subequations as 
well as the definitions of their terms and factors are eKtracts from 
the RMCM interactive glossary. Each of the sets of cost element 
equations receives a figure number to match its paragraph number 
for ease of reference. 

Figure 1.2 (Life Cycle Cost Hierarchy) provided an overview 
of the relationships of the primary equations contained in the RMCM 
to their component cost elements. The individual cost elements 
are defined in this section in the order in which they appeared 
in Figure I •2, 

Many of the equations are adaptations of those used in the 
Air Force Logistics Command (AFLC) Logistics Support Cost (L' l) 
model [91 The LSC model was used as a foundation for the cost 
model portion of the RMCM^ since it is well known and accepted 
as on estimator of operation and support (O&S) costs. However* 
the LSC model equations hod to be supplemented with those necessary 
to obtain the acquisition cost elements of life cycle costing* AlsOj 
the LSC equations were modified to be compatible with the RMCM 
structure* In particular, the RMCM integrates the cost equations 
with the R&M Model parameters which are considered principal 
inputs to calculating O&S costs. Since these R&M parameters are 
modeled by subsystem and LRU| greater visibility into the impact 
of equipment design characteristics on these cost drivers is attained* 

Design characteristics can also hove an indirect impact on 
LCC through the human resources areas of maintenance troiningj 
job guides (maintenance manuals)i and manpower allocations* Thereforei 
the cost equations for these human resources data are structured 
to permit these indirect LCC impacts to be more accurately assessed* 
This feature is illustrated by the hierarchical structure' of the model 
and of the equations themselves* The model is designed to permit 
the user to provide input data at a highly detailed leveU Howevari 
recognizing that such detail is not available or required in all casesi 
provision has been made for the use of multiple input levels. This 
capability will be noted in the equations whereby each cost element 
is computed from one or more lower level subequations* 
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The user cdn insert higher order terms to be used as a substitut 
for those not obtainable because more detailed lower level data 
are not available. However, the model is programmed to first seek 
for complete lower level data (including zeros) when calculating 
each higher order term. This results in superseding higher order 
assigned values ^^hen all lower level data ore available. The escceotions 
to this rule will be Identified in the equation descr'^tions later " 
in this volume. 



B.I COST OF RESEARCH AND DEVELOPMENT (CRD) 

Research and development costs refer to all costs associated 
wrtth the research, development, test, and evaluation (RDT&E) of 
the system and equipment excluding basic research and exploratory 
development. Specifically, this element oovers all RDT&E costs 
leading to haidware configurations incurred during the conceptual, 
validation, and full scale development phases of the program. This 
element includes both hardware and software costs for engineering 
design, development, fabrication, assembly, and test of engineering 
prototype models; initial system evaluationi and the associated docu- 
mentation. 

The costs incurred In this category are so many and varied 
that the model has been designed to accept this cost element as 
a single value. It Is expected that the user would normally develop 
a value for this cost element through experience with similar programs 
ond/or the application of proportionality constants to the factors 
of significance to the program under consideration. In either case 
the following cost factors are offered as potential costs but should 
not be considered exhaustive: conceptual studies, design engineering, 
testing, technical publications, software, training, engineering change 
proposals, and program/project management. Embedded in these 
factors are such subf actors or considerations as test hardware, test 
spares, test equipment for test program, training devices, training 
personnel, contractor and Goverr..,ient program management, engineering 
hours, system analysis hours, and computer time. 

The foregoing level of detail [s provided to Illustrate the 
fact that given a single value for RDT&E, a user would hove to 
know what factors have been included, to avoid duplicating costs 
in the Investment or operation and support cost phases. 

B.2 COST OF PROCUREMENT (CPP) 

The weapon system procurement (CPP) and the cost of program 
management (CPM ore the nonrecurring system investment cost 
elements' of the weapon system. CPP includes the cost of production 
and integration (CP I NT(M)),3 and the cost of Instcllation (CINST(M)) 
per subsystem (M). The total cost per system is obtained by summing 

Note that variables normally indicated as lower case subscripti 
are notated m parentheses and capitalized to coincide with 
the computer printouts In this volume, 

^ t On 



the costs of the subsystems. The total procurement cost is computed 
by multiplyinf the cost per aircraft by the number of aircraft allotted 
per base and then by the number of bases to be manned. The equations 
for computing CPP are given in Figure BJ* 

The CPINT(M) term combines the production and integration 
cost factors for CPP by subsystem. Included in the production unit 
cost factor (UC(I)) would be such cost items prorated per LRU(I) 
as production tooling and test equipment, production program start-up, 
and technical data* The Integration cost factor (IC(I)) accounts for 
the costs of interconnection cabHng of the LRUSj the subsystem 
interface and the subsystem level Testing necessary to qualify the 
subsystem for operational use excfusive of prototype testing which 
was included in RDT&E, An estimated value for IC(I) is obtained 
by using a proportion (KTS) of the unit cost of each LRU* CPINT(M) 
is determined by summing UC(I) and IC(I) over the LRUs (I) that 
belong to tb ^ igbsystem (M). 

CINST(iV\) is the cost of installation per subsystem (M), It 
represents all costs of installing the subsystem in the aircraft including 
LRU mounting racks not included in the unit costs of the LRU. 
It also includes any repair costs incurred during installation and 
system level tests, CINST(M) is obtained by summing the cost for 
each LRU(I) installation (CALKl))* The LRU installation cost is obtained 
by assigning a proportion (Kl) of the unit cost of the LRU as the 
estimated value. 

The model assumes that the number of subsystems purchased 
and installed are equal. Also, it assumes a single lot purchase with 
no discount as a function of larger total purchases. Initial and replace- 
ment spares are each considered as separate cost elements CSPI 
and CSPj respectively. 

B.3 COST OF PROGRAM/PROJECT MANAGEMENT (CPM) 

The program and/or project management cost element accounts 
for the technical and administrative planning, organizing, directing, 
coordinating, controMing, and approving actions designed to accomplish 
overall program objectives during the investment phase of the equipment 
life cycle. E)camples of these activities are configuration management, 
cost/schedule management, data managements contract management, 
liaison, value engineeringi quality assurance, and integrated logistics 
;*upport management. This cost element covers Government management 
costs in particular. However, it also considers any contractor management 
costs not included in the RDT&E or buried in the production hardware 
cost elements* 

COST OF INITIAL MAINTENANCE PERSONNEL TRAINING (CPTI) 

The CPTI element includes those costs incurred in setting 
up a training program. The cost factors accounted for in this value 
are training equipment, course material preparation, and contractor- 
provided training. The equation for CPTI is provided in Figure B.2, 
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*CPP 

COST OF PROCURIHiKT (ALT. INPUT yi-3, 41-41) 

cpp m n9 • nm • suncm) (cpimt(M) + cimstch)) 

UHERIl 

Nl > NUNIER OF BASES {INPUT) 

NAM m mmm of aircraft per iase 

CPINT^M) a cost of production AND INTEQRATION PER SUBSYSTEN 
CINSTiN) a COST OF INSTALLATION PER SUBbYSTIH 



*CPINT 

COST OF PRODUCTION AND INTESRATION PER SUBSYSTEH (N) 
CPINT(H) ' SUH(I) <<UC<I) • OPA<l)j + IC(I)) (ALT. INPUT WN-I, 17-24) 
UHEREi 

UC = EXPECTED UNIT COST OF EACH LRU AT THE TINE OF INITIAL 

PROVISIONINB (INPUT) 
IC - INTEGRATION COST OF EACH LRU INTO THE SUISTSTEN (INPUT) 
8PA^ QUANTITY PER APPLICATION! NUMBER OF LIKE LRUS(I) 

UITHIN 8UBSYSTEM(H)) 
(I) SUNS OVER THOSE LRUS BELONSINS TO SUBSYST£H(H) 

*CINST 

COST OF INSTALLATION PER SUISYSTIH (ALT. INPUT VM-1,2S-I2) 
CINST(N) ^ SUNd) (CALKI) • SPA(I)) 
UHEREl 

CALI » COST PER LRU(I) FOR INSTALLATION 
(I) SUNS OVER THOSE LRUS BELONSINO TO 8UISY8TEH(M) 
flPA » QUANTITY PER APPLICATION; (I.E., NUMBER OF LIKE LRUS(I) 
UITHIN 8UISYSTEN(N)) 



INTE8RATI0N COST OF EACH LRU INTO THE SUBSYSTEN (ALT. INPUT V1-2,41-4B) 
IC(I) s(KTS)*(UC(I)) 
UHEREi 

KTS ^ PROPORTION OF UNIT COST (UC(I)) USED TO ESTIMATE THE 

TESTINB AND INTEBRATION COSTS (INPUT) 
UC * EXPICTED UNIT COST OF EACH LRU AT THE TIHI OF INITIAL 

PR0VI8Z0NIN6 UNPUT) 

*CALI 

COST PER LRU(I) FDR INSTALLATION (ALT. INPUT WI-2,4f-SA) 
CALKI) >KI • (UCd)) 
UHEREi 

Kl s PROPORTION OF UNIT COST (UC(I)) USED TO E8TINATE THE 

INSTALLATION CQBI PER LRU (INPUT) 
UC * EXPECTED UNIT COST OF EACH LRU AT THE TINE OF INITIAL 

PR0VI8IONIN8 (INPUT) 



Fi^re B.I — Cost of [X'ocurenient tquatioii. 



COST OF IHITIAL MAINTENANCE PERSONNEL TRAINING (ALT. INPUT VE-3, 57-64) 
CPTI m COTE * CGCM ♦ CCIT 
WHERE! 

CGTE s COST OF TRAINING EQUIPMENT (INPUT) 

CGCM % COST Of COURSE MATERIAL PREPARATION (INPUT) 

CCIT m COST OF INITIAL CONTRACTOR PROVIDED TRAINING FOR DEPOT AND 

OTHER PERSONNEL NOT INCLUDED IN ON k OFF EQUIPMENT 

MAINTENANCE (INPUT) 



Figure B.2 - Cost of initial mnintennnce personnel training equation* 



BJ COST OF SPARES INVESTMENT (CSPI) 



The support investment cost of spares element accounts for 
three types of spdresi (tf LRUs ar^d SRUs, (b) piece-parts and material, 
and (c) war reserve materials. The equation to compute CSPI is 
provided in Figure B*3. The cost of LRU and SRU spares is a summation 
over all LRU(l)s of the cost of the spares needed in the shop and 
to fill the de^t pipeline. The cost of laying in spare piece parts 
refers to the initial provisioning of any assemblies and spare components 
not included in the SRUs to be used for maintenance replacement 
purposes in end items of equipment. It is estimated as a proportion 
of the expected LRU unit cost (UC(I)) at the time of initial provisioning. 
War reserve material covers any cost of establishing. or increasing 
stocks of material amassed in peacetime to meet wartime stock 
requirements. 

The average number of LRUs (STKL(I)) and SRUs (STKS(I)) 
needed as shop spares to satisfy the cost terms LRUSS and SRUSS, 
respectively, are computed by first assuming that the demand is 
a random variable with a Poisson distribution- Then, the equation 
requires that the number of spares in inventory be the minimum 
number necessary to ensure that, with the demand so distributed, 
the expected number of spares backordered (EBO) will be less than 
a u.w-specified level. The equation used to compute both stock 
levels STKL and STKS is given in Figure B.4. The model Is programmed 
to consider the mean demand rote per base for LRUs or SRUs, 
LAM(I) or LAMS(I), that ore required to support the i^ak level 
of aircraft activity, peak base flying hours (PBFH). It also considers 
the weighted pipeline times, T(l) and TS(I), per base for completing 
the repair of each LRU(I). The product, (LAM(I)) * (T(l)) or LAMS<I)) * 
(TS(I)), represents the expected number of demands on supply for 
the Ith LRU or Its SRUs respectively over their average base repair 
pipeline times. This equation was odapted from those used by the 
Logistic Support Cost (LSC) model [9] for computing LRU spores 
and has been extended io include SRU estimates. 

The number of LRU (DPLL(I)) and SRU (DPLS(I)) spares required ' 
to fill the depol pipeline for each base must be determined to 
compute th cost terms LRUDS(I) and SRUDS(I), respectively. The 
DPLL term Is computed for each LRU(I) as a function of its probability 
of being non-reparable at this station (PN), depot repair cycle time 
(DRCT) and relicbllity (mean flight- hours between maintenance 
actions) values for a s^cified value of peak base flying hours. 
The PN and MFHBMA factors are obtained from the R&M Model 
portion of the RMCM, 

The average number of depot pipeline SRU spares required 
is obtained by a similar equation except the probability of a bench 
check and repdlr (PW) term Is substituted for the PN term. The 
assumption here is that each PW action requires an average of 
one SRU repair action* 



*CSPI 

COST OF SPARES INVESTHEHT ((ILT. INPUT ME-S, A5-72) 
CSPI = NI»CSUH(I)(LBUSS(n+ Li?UDS(I)+SRUSS(I)+SRUDS(I)) tSPRTS)+ URHC 
UHEREi 

NS - NUHBER OF BASES (INPUT) 
LRUSS • COST OF LRU (I) SHOP SPARES PER BASE 
LRUDS - COST OF LRUa) DEPOT PIPELINE SPARiS PER BASE 
SRUSS s COST OF SRU SHOP SPARES PER BASE BELONGING TO LRU(I) 
SRUDS • COST OF SRU DEPOT PIPILINE SPARES PER BASE BILONeiNO TO 
LRUCI) 

SPRTS s COST OF INITIAL LAt-IN OF SPARE PIECE-PARTS AND HATERIAL 
URHC ^ UAR RESERVE NATERIAL COST (INPUT) 



«LRUSS 

COST OF LRU(I) SHOP SPARES PER BASE 
LRUSSd) - STKL(I)*UC(I) 
UHEREi 

STKL -NUHBER OF LRU SPARES REQUIRED FOR EACH BASE TO FILL THE 
BASE REPAIR PiPELINE 1NCLUBIH6 A SAFETY STOCK TO PROTECT 
AGAINST RANDON FLUCTUATIDNS IN DEHAND 

UC - EXPECTED UNIT COST OF EACH LRU AT THE TINE OF INITIAL 
PROVISIONING (INPUTS 

»LRUDS 

COST OF LRUd) DEPOT PIPELINI SPARES PER BASE 
LRUDS(I) - DPLL(I)* UC(I) 
WHERE 1 

DPLL - NUHBER OF LRU DEPOT PIPELINE SPARES PER BASE PER YEAR 
UC - EXPECTED UNIT COST OF EACH LRU AT THE TINE OF INITIAL 
PROVISIONING (INPUT) 

i*SRUSS 

COST OF SRU SHOP SPARES PER BASE BELONQING TO LRU(I) 
SRUSS(I) ^ STKS(I)*UCSRU(I) 
WHERE : 

STKn - NUHBER OF SRU SPARES BELONQING TO LRU(I) REaUIRED FOR EACH 
BASE TO FILL THE BASE REPAIR PIPELINES INCLUDING A SAFETY 
STOCK TO PROTECT AGAINST RANDOH FLUCTUATIONS IN DEHAND 

UCSRU- AVERAGE UNIT COST OF SRUS UITHIN LRU(I) 
=«SRUDS 

COST OF SRU DEPOT PIPELINE SPARES PER BASE BELONGINO TO LRUd) 
SRUOSd) s DPL8(I)*UCSRU(I) 
UHEREi 

DPLS = NUHBER OF SRU DEPOT PIPELINE SPARES PER BASE PER YEAR 
UCSRU- AVERAGE UNIT COST OF SRUS UITHIIN LRUd) 
*SPRTS 

COST OF INITIAL LAY-IN OF SPARE PIECE-PARTS AND MATERIAL 
SPRTS - KPSR » SUfl(I)(UCd)) (ALT. INPUT yS-I,65-?2) 

UHERE: 

KPSR ' PROPORTION OF THE COST OF LRUS USED AS ESTIHATED COST OF 
INITIAL SPARE PIECE-PAPTS REOUIRENENTS (INPUT) 

UC - EXPECTED UNIT COST OF EACH LRU AT THE TIHE OF INITIAL 
PROVISIONING (INPUT) 



Pigure B,3 -■ Colt of spins inveitmant equation. 



•STKL ■ 

NUHBER or LRU SPARES REQUIRED FOR EACH BASE TO FILL THE BASE REPAIR 
ifilMAfi il«SS?!fn'«l=Kt"°« T° """^ 5Ay"FLUCTUA?iOH 

WHERE I 

F ^ FUHCTION OF (FACTORS) 
EBO m EXPECTED BACK ORDER 

LAH(I)^ HUMBER OF MAIMTEHAMCE ACTIONS PEH BASE FOR LRU(I) 
T(I) y LRUCI) REPAIR PIPELINE TIME 

•DPLL 

NUMBER OF LRU DEPOT PIPELINE SPARES PER mk%w Pre ywkti 
If H E n E I 

PBFH m PEAK BASE FLYIHG HOURS 

^ nrSftT^^M^LS'^*""^ EHTERIHG SHOP BEIHG SEHT TO THE 
DEPOT FOR REPAIR (RAM ISPUT) 
DRCT m DEPOT REPAIR CYCLE TIME IM TEARS (INPUT) 
HFWBMAsHEAH FLIGHT BOURS lETHEEH HAIHTEHAMCE ACTIOHS FOR 
SUBSYSTEM IHi (R&M IMPOT) 

•STKS 

P^llru% ?JrTnnT5f-JiS^"^° TO FILL THE BASE REPAIR 

iJ IemaSS ir^FPaTSPn^BpiUPC"^ TO PROTECT AGAIMST RAHDOM FLUCTUATION 
oL^f^''^ DETERHINED BY POISSOH DISTRIBUTION EQUATIONS 
STKS(I) s FlEBp,LAMS(I),TS(li) 
WHERE- 

r ^"fUMCTIOH OF (FACTORS) 
EBO sEZPBCTED BACK ORDER 

LAMS{I)sHI|HB|R_0F HAIHTIHANCE ACTIONS PER BASE FOR SRUS 
TS(I) -SRUS REPAIR PIPELINE TIME 

•DPLS 

NUHBER ar SRU PEPOT PIPELIHE SPARES PER BASE PER YEAR 
°^'-*^£LS.^"^'^ ■ ■ nRCT(I))/MFHBMA(M) 

PBFH = PEAK BASE FLYIHG HOURS * 

^ mt^rlkUJ °^ BENCH-CHECK AND REPAIR OF LRU (I) 
DRCT m DEPOT REPAIR CYCLE TIME IM YEARS (INPUT) 
Mr^HBHAaMEAM FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR 
SUBSYSTEM (M) (RiM INPUT) 



•PBFH 

PEAK BASE FLYING HOURS ON AN ANNUAL BASIS 
PBFH = NACB • MFHACM ■ ia 
WHEREs 

MACB s HUMSER OF AJRCRAFT PER BASE (INPUT) 

MFHACMi^MAXIHUM FLIGHT HOURS EXPECTED PER AIRCRAFT PER MONTH 

DURING A PEAK USAGE PERIOD (INPUT) 
li = NUMBER OF MONTHS PER YEAR 



Figura B.3 - Catt of ipir^^ inyettmcnt oquation {gQfi(riudtd), 
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STKL(I) = F(EBO, X (I). T(I)) or STKS(I) ' F(EBO, X S(I), TS(I)) 



Mill [ 2 (x-a)p{x I X t }]< EBOi where. 



P(X I Xt)=— -f- 



Mm [ S ,v i . - a 2 -r ] <, EBO 



let X - 1 - y 



^ (Kf )y+le- X T ^ ^ (Xr )ye"^^' 



o y a y-a+l 



M 



ini(Xr-o)p {x>a |Xr} +ap{ X = a jx t) ]i EBO 
a 

<XSa,or,LAMS«,=<£S||lfa> 

Td) = BECT + — [OST C(l-OS) + OSTO(OS) - BRCT] 
TSa) = (KSLPT)(T(I)) 



Figure B,4 ~ Poliion iquation for dettrmining stock leveit. 
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B.6 COST OF DEPOT SUPPORT INITIAL (CDRI) 

CDRI includes the initial investment cost of the equipment 
peculiar and associated common SE plus the overhaul manuals required 
to supply the depot overhaul/repair sites. The equation for CDRI is 
given in Figure 8.5. 

The cost of support equipment per depot site (CDSE) is a 
summation over all peculiar SE required per repair test station (D). 
It IS computed in terms of the number of depot SE stations (D) 
including any common SE associated with that station, the unit 
cost of each type of SE, and a proportion of this unit cost to allow 
for manuals, spare parts, and modules. Then, CDSE times the number 
ot depots provides the total depot SE cost for the system. 

B.7 COST OF SUPPORT EQUIPMENT INITIAL (CSEI) 

. , 5^^- ° nonrecurring cost element which provides for all 
initial investment base level SE costs. Included are cost of acqurrlnq 
the common and peculiar SE and its associated software needed for 
operating, testing, ond repairing the aircraft subsystems of interest 
^^^l^^fr^-^ ^\ The equations for computing CSEI are given 
l^ir ?K J*^" '^^ personnel required to operate and main- 

tain the SE IS accounted for in the cost of on- and off-equipment 
maintenance elements, COM and CSM. The CSEI element is an 
aggregate of tne five principal cost terms given in the first level 
equation in Figure B.6. ^»"*' '^^^i 

The term CPUSE Is the total cost for each type of peculiar 
shop SE req.uired per base. It is obtained by multiplying the unit 
cost of each by the number required. CPUSE includes ail cost factors 
contributing to the unit cost for each type of peculiar SE unit 
required to test LRUs in the shop. These factors would Include 
both the hardware and^software costs. The term CSESM includes 
the initial buy of SE spare modules and spare ports required to 
nriointain the SE. The terms IH and CSU, respectively, provide for 
the cost of any interconnection hardware and/or the cost of any 
software required when existing automatic test equipment (ATE) 
are used rather than a new SE design. OBSEC accounts for all 
other base level SE costs Including common. shop SE (BCA), peculiar 
shop SE not directly related to testing LRUs (BPA), and any peculiar 
and common SE required on the fllghtTihe (FLA). , 

The equations in Figure B.6 are used fdr computing values 
for these terms when they are not single valued inputs. The equations 
are self-explonotory with the exception of how the number of test 
stations (NSERCJ)) were obtained. NSER(J) equals the next highest 
integer value of A(J), the utilization rate of each SE test station (J) 
necessary to accommodate a peak load per base. A(J) is obtained 
by first multiplying the peak base flyihg hours (PBFH) by the total • 
demand time (TSDEM(J)) pj us down time (TSDOT(J)) per flight-hour 
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•CDRI 

COST OF DEPOT SUPPORT INVESTMENT (ALT. INPUT VE-3 73-80) 

WHERE: 

ND = NUMBER OF DEPOTS (INPUT) 

^PSE^ COST OF SUPPORT EQUIPMENT PER DEPOT SITE 



•CDS! 

COST OF SUPPORT EQUIPHENT PER DEPOT SITE (ALT. INPUT VS^9,iiUil8) 
CDSE ^ SUM(D) (NDSERCD) • UCDSE(D) » (UKSED)) . 
WHERE I 

NpSER^ NUMBER OF DEPOT SUPPORT EQUIPMENT (D) REQUIRED (INPUT) 
ylW "ST OF DEPOT SUPPORT EQUIPMENT(D) (INPUT) 

KSED 1 PROPORTION OF DEPOT SE UNIT COST USED AS ESTIHATE OF 

INITIAL SPARING LEVEL FOR MODULES AND PARTS PLUS OVERHAUL 
HAINTENANCE MANUALS DEVELORHEHT AND PROCUREMENT 
' f ~ : : - - 



1.5 - Coit of depot support Inviitmint equation. 
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•CSEI 

COST OF BASE^LEVEL SUPPORT EQUIPMENT INVESTMENT (ALT .INPUT VE-H . 17-2i| ) 
CSEl^JUHCJ) (N1»(CPUSE(J)*CSESM(J)*IH{J))*CSU(J)) ^ 
WH E RE I 

NB s NUHBER; OF BASES (INPUT) 

rVill ^ ?SfJ Sl^jm OF PECULIAR SUPPORT EQUIPMENT AT EACH BASE 
eSESM = COST OF INITIAL SUPPORT EQUIPHENT SPARE MODULES AND 

^PARE PARTS FOR REPAIR OF SHOP SUPPORT EQUIPMENT AT 

BASE LEVEL 

IH m COST OF INTERCONNECTING HARDWARE TO UTILIZE EXISTING 

AUTOHATIC EQUIPHENT (J) TO TEST NEW SUBSYSTEMS OR LRUS 

CSU = COST OF SOFTWARE TO UTILIZE EXISTING AUTOHATIC TEST 
EQUIPHENT FOR THE SYSTEM (INPUT) 

QBSEC m OTHfIR BASE LEVEL SUPPORT EQUIPHENT COSTS 



•CPUSE " 
l?USEa^"slR?J)TSy|Jjf?"°" EQUIPMENTCJ) (ALT. IN.UT VJ.1.i.1=48) 
WHERE: 

MSER s NUHBER OF PECULIAR SUPPORT EQUIPMENT AT EACH BASE 
UCSE 1 UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT) 

•CSESM 

B«JTi^J"lui|-J^a^°"*f EQUIPHENT SPARE MODULES AND SPARE PARTS FOR 
REPAIR OF SHOP SUPPORT EQUIPMENT AT BASE LEVEL (ALT. INPUT VJ-1 il8-56) 
CSESM{J) = KSE(J) • MSER(J) • UCSE(J) 
WHERE: 

KSE 1 PROPORTION OF SUPPORT EQUIPMENT UNIT COST USED AS ESTIMATE 
TO SATISFY INITIAL SPARING LEVEL REQUIREMENTS FOR MODULES 
AND PARTS (INPUT) 
NSER 1 M'JMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH BASE 
UCSE s'UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT) , 

•IH 

COST OF INTERCONNECTION HARDWARE TO UTILIZE EXISTING AUTOHATIC TEST 
EQUIPMENT (J) TO TEST NEW SUBSYSTEM/LRUS (ALT. INPUT VJ-1 
IH{J)s KIH(J)»NSER(J)«UCSE(J) . > • ^tui »g i,3f o^; 

WHERE: 

KIH iPSOPORTION OF SUPPORT EQUIPHENT UNIT COST USED TO Ef mATE 

PROCUREMENT COST FOR INTERFACE HARDWARE (INPUT) 
NSER iNUHBER OF PECULIAB SUPPORT EQUIPMENT REQUIRED AT EACH BASE 
UCSE lUNIT COST OF PECULIAR SUPPORT EQUIPHENT (INPUT) 




nifjufe B,6 - Coit of b«M Iwai Mpport tquipmant InvtitnMnt tquktlon, 
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•OBSEC 

OTHER BASE LEVEL SUPPORT EQUIPHENT COSTS (ALT.INPUT V1-8U9-561 
OBSEC s BCA + BPA ♦ FLA ' 
WHEREi 

BCA ^ TOTAL COST OF ADDITIONAL ITEMS OF COHMON BASE SHOP SUPPORT 
BB. WUIPHENT PER BASE REQUIRED FOR THE SYSTEM (INPUT) 
BPA = TOTAL COST OF PECULIAR BASE SHOP SUPPORT EQUIPHENT PER BASE 
REQUIRED FOR THE SYSTEM WHICH IS NOT DIRECTLY RELATED t5 
REPAIR OF SPECIFIC LRUS OR WHEN THE QUANTITY REQUIRED if 
INDEPENDENT OP THE ANTICIPATED WORKLOAD SUCH ASioifiSlAD 
CRANES AND SHOP FIXTURES) (INPUT) uvtHtifcAU 

^ InDTTTSwfr T?r«i^r- 'L^"°" '■^"E EQUIPHENT AND 

Ha« sSnnTB^^^L^i' ^LICHT LINE SUPPORT EQUIPMENT PER 
BASE REQUIRED FOR %,E SYSTEM (INPUT) 



•NSEH ~ ~ 

NUMBER OF PECULIAR SUPPORT EQUIPMENT REQUIRED AT EACH hasp. 
SUpfoRTlliyilf " THE uf "nAnON*R!Ti1l'THE 

•A(J) 

E5!lp5ElffT?M^N)1S""«2»MP''2""°''*'- «My»E«EHTS FOR SUPPORT 
EQUIPMENT ITEM (J) ClE.,NSER(J) ^ NEXT HIGHEST INTEGER FROM A (J) . 

A(J) s ((Pftfiil^ AAOH) • (TSDEM(J) + TSDOTJJ)) 
WHERE: 

PBFH m- PEAK BASE FLYING HOURS 

AAOH ^ AVAILABLE ANNUAL OPERATING HOURS (INPUT) 

TSDEH^ TEST STATION(J) OEHAND TIME PER FLIGHT HOUR 

TSDOT ^ TEST STATIQN(J) DOWN TIM E FOR REPAIR PER FLIGHT HOUR 

•pBFH ~ — " 

PEAK BASE FLYING HOURS OH AN ANNUAL BASIS 
PBRH m NACB • MFHACH • 12 
J WHERE: 

^ NACB m NUMBER OF AIRCRAFT PER BASE (INPUT) 

MFHACHsMAXIMUM FLIGHT HOURS EXPECTED PER AIRCRAFT PER MONTH 

DURING A PEAK USAGE PERIOD (INPUT) 
12 - NUMBER OF MONTHS PER YEAR 

•TSDOT 

PO"" '■'IHE FOR REPAIR PER FLIGHT HOUR 
iiERE. * PTCCI J»TTD(I,J)/MFHBMA(M) 

PTS s PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION 
fif " ^?°?*""?L?^,"ST DRAWER REQUIRING REPAIR aJtiSF"" 
TTS m test STATION(J) REPAIR TIME FOR LRU(l) 
TTD m TEST DRAWER REPAIR TIME FOR LRU(I) 
MFHBMA^HEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION PER 
SUBSYSTEH(M) wiiui, rtn 



FiBura B.6 - Cost of base lavel support equipinmt investment equition {eontinutd). 



•TSDEM ^ 
TEST STATIOHCJ ) DEMAND TIME PER FLIOHT HOUR 

TSDI:H(J )=SUH( I ) tKTR( J )»PW(i)»TW(I )*PK{1)»TK(I )*PM{1 )»TN(I) ) /MFHBHA(M) 
WHEREr 

PWCI)=PR0BABILITY OF SHOP BENCH CHECK I REPAIR OF LRU(I) 
PIC{I) iPHOBABiLITY OF SHOP CANNOT DUPLICATE DISCREPANCY (CHD) 
OF LRU(I5 

PHClJ^PnOBABILlTY OF LRUCl) ENTERING SHOP BEIMO SENT TO THE 

DEPOT FOR REPAIR 
TW(I) sTASK TIME FOR SHOP BENCH CHECK ^REPAIR OF LRU(I) 
TK(I) =TASK TIME FOR SHOP CANNOT DUPLICATE DISCREPANCY (CND) 

OF LRU(I) 

TNd) rTABK TIME TO DETERMINE IF LRU(I) WILL Bi SENT TO THE DEPOT 
FOR REPAIR 

MFHBMA^ MEAN FLldHT HOURS BETWEEN MAINTENANCE ACTION FOR 
SUBSYSTEM (H) 

KTR(J)^ PROPORTION OF SHOP MEAN TIME TO REPAIR OF THE LRUS THAT 
REQUIRES THE TEST STATION(J) TO BE USED 



FIgurt B.t Coif of baw level Bjppdil ii|uipffiant invettmaiit Miuation (^nsludedh 



of that test station. Then, division by the available annual operating 
hours allocated to the work center utilizing that station will give 
the usage rate. The TSDEM and TSDOT values are obtained from 
the R&M Model [a,5] portion of RMCM whereby the actual SE usage 
and maintenance requirements are computed. The eguations used 
by tht^ R&M Model are also given in Figure B.6 as Tower level 
equations. 

B.8 COST OF SOFTWARE ACQUISITION (CSWI) 

The CSWI element is determined from cost estimating relationship, 
for determining the software development personnel costs (SWPC)' 
and associated computer operation cost (COC). These equations 
are provided in Figure B.7. . ~ 

SWPC is computed by determining the number of man-months 
(NMM) needed to complete the programming based on the type 
and the size of the program involved and then multiplying by the 
cost per man -month. NMM is determined by specifying the number 
of mnn-months needed to complete 1000 words of the type of pro- 
gramming required and then multiplying by the eKpected number 
of computer words required, 

COC is similarly made dependent upon the programming require- 
ments by using NMM as a multiplier. The estimated computer hours 
required per man-month of program development time is multiplied 
by NMM to obtain computer operation time* 

8.9 COST OF INITIAL MAINTENANCE MANUALS (CJGI) 

This cost element accounts for the initial cost to acqui^^- 
technical orders, manuals, and repair mstructions to be used by 
intermediate and organizational maintenance personnel. Relationships 
that were developed to estimate the cost of manuals have Leen 
programmed into RMCM. 

A large number of conventional and fully-procedural ized manuals 
were evaluated to arrive at the job guide cost (CJGI) equation 
shown in Figure B.8. The cost of manuals for a particular subsystem 
is considered to be a function of the number of LRUs and SRUs; 
the number of maintenance functions to be performedi and, the 
related number and type of pictorials, schemaUcs, and graphics 
required. 

In preparing the CJG equation, it has been assumed that 
job guides are comprised of three basic partsi (n) general information, 
(b) troubleshooting information, and (c) nontroubleshooting information. 
General information cost includes costs of cover sheets, table of 
contents, and so forth. This general cost is represented as h fixed 
fractional adder (FJG) over and above other sections of ,the job 
guide. Troubleshooting information cost at both flightline and shop 
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•CSHI 

COST OF SOFTWARE ACQUISTION (ALT, INPUT VE-«, 2|*3a) 
CSWI ^ SWPC # COC 
WHERE: 

SWPC = SOFTWARE DEVELOPHENT PERSONNEL COSTS 
COC 1^ COMPUTER OPERATION COST 



•SWPC _ ^ 

SOFTVJARE DEVELOPMENT PERSONNEL COSTS (ALT. INPUT VS-3s 73-80) 

SWPC m nm » CPMM ^ 

WHEREl 

NHMs' NUMBER OF MANHONTHS REQUIRED TO DEVELOP SOFTWARE. 
CPHH^ COST PER HAN MONTH (INPUT) 

•COC 

COMPUTER OPERATION COST (ALT. INPUT VS-3,57-6«) 
COC m NCHHH * CCPH • NMM 
WHERE: 

NCHHM m NUMBER OF COMPUTER HOURS PER MAN MONTH (INPUT) 
CCPH m COMPUTER COST PER HOUR (INPUT) 

NHM m NUMBER OF MAN MONTHS REQUIRED TO DEVELOP SOFTWARE 



•NMM 

NUMBER OF HAN MONTHS REQUIRED TO DEVELOP SOFTWARE 
(ALT, INPUT VS-3. 33-^0) 
NHM = NMMKW • NW/IOOO 
WHERE;: 

NMMKW ^ NUMBER OF MAN MONTHS PER 1000 COMPUTER WORDS (INPUT) 
NW m NUMBER OF COMPUTER WORDS (INPUT) 



Fifure 1.7 - Coit of Mftmri iequlrtticm •quition. 



•CJGI 

™ °^^"''"''*'*CE MANUALS INITIAL (ALT. INPUT VE-!|. 33-UO) 
CJGI M (r ♦ FJC)»SUM(H)(CFJG(M) ♦ CSJC(H)) 



WHERE 
FJG 



GU?n?"^^P^MiiM^^"Bg|^SL°' HAINTENANCE manuals or job 
fN'fiA"?lpE*;!!5iALllNfSir"° NATERIAL POUND 

luilYiTEM'"""^ '■"^ MANUALS, MAINTENANCE PORTION, PER 
CSJG ^ COST OF SHOP MANUAL, HAINTENANCE PORTION, PER SUBSYSTEM 



CFJG m 



•CFJG , ~ — 

(ALT.°iNPUp!M-l"l3-Iof "^^''"NANCE PORTION, PER SUBSYSTEM 
^^''°^uLL'"-""^"^*^"^^*CN^'-> * NSRU(H)»(CTFS+CNFS) +.CTFX * CNFX 

W H b n E ^ 

HLRU = NUMBER OF LRUS PER SUBSYStEMCM) CINPUT) 
NSRU s NUMBER OF SRUS PER SUBSYStImCM) (INPUT) 

CTFL s COST OF FLIGHT LINE TROUBLESHOOTINO MAINTENANCE PORTION 
PER LRU OF EACH MANUAL (INPUT) r nnun 

CNFL s COST OF FLIGtfT LINE NON-TROUBLESHOOTING MAINTENANCE 
PORTION PER LRU OF EACH MAMUAL (INPUT) 

CNFS s COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE 

PORTION PER SRU OF EACH MANUAL (INPUT) 
CTFX ^ COST OF FLIGHT LINE TROUBLESHOOTING MAINTENANCE PORTION 

PER SUBSYSTEM OF EACH MANUAL (INPUT) ■ 
CNFX ^ COST OF FLIGHT LINE NON-TROUBLESHOOTING MAINTENANCE PORTION 

PER SUBSYSTEM OF EACH MANUAL (INPUT) •'uniiUN 

•CSJG 

(ALT.°iNfl!?yf?"*h-f8P"''*''" SUBSYSTEM 
""^^WHERE^""'"^*-"^'**^''®''' * NSRU(M)»(CTSS+CNSS) * CTSX + CNSX 
NLRU s NUMBER OF LRUS PER SUBSYSTEH(M) (INPUT) 
NSRU = NUMBER OF SRUS PER SUBSYSTEH(M) (INPUT) 
CTSL ^ COST OF SHOP TROUBLESHOOTING HAINTENANCE PORTION PER 

LRU OF EACH MANUAL (INPUT) 
CNSL ^ COST OF SHOP^.NON-TROUBLESHOOTING MAINTENA.'CE PORTION PER 

LRU OF EACH MANUAL (INPUT) 
CTSS a COST OF SHOP TROUBLESHOpTlNO MAINTENANCE PORTICN PER 

SRU OF EACH MANUAL (INPUT) 
CNSS m COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER 

SRU OF EACH MANUAL (INPUT) ^wn rtn 

^"^^^ ^ £RiL°^ SHOP TROUBLESHOOTING MAINTENANCE PORTION PER 

SUBSYSTEM OF EACH MANUAL (INPUT) 
CNSX ^ COST OF SHOP NON-TROUBLESHOOTING MAINTENANCE PORTION PER 
SUBSYSTEM OF EACH MANUAL (INPUT) 



Figure i,8 — Cost of mainteiMnei manuelt invettment equation. 
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levels includes the costs of Job guides for both the fault detection 
and the fault Isolation steps and is directly proportional to the 
number of LRUs on the flightline and LRUs plus SRUs in the shop. 
The cost of nontroubleshootlng inforniation at the flightline level 
comprises costs of Job guides for schadulad and unscheduled mainte- 
nance functions. This cost Is directly proportional to the number 
of different nontroubleshMting maintenance functions expected on 
the flightline for each iubsystem. The replenishment and upkeep 
factors for the manuals ore contained in the recurring cost element^ 

cja 

B.IO COST OF INVE^NTORY MANAGEMENT INITIAL (CIMI) 

The CIMI element accounts for those nitial Inventory management 
^osts incurred when Introducing new ! la itf v ©f suppfy into the 
Government Inventory^ This element includes costs of manpower 
and materials needed to manage the procurement of the repair 
pqrtSi and to set up control and accountability of these assets. 

A value for CIMI is computed by first determining the number 
(NNII) of P coded reparable (PA) and consumable (PP) items procured 
that are contained within each LRU(I). This number is then multiplied 
by a per item initial management cost constant (IMC). The CIMI 
equation is given in Figure B.9. 

B.I I COST OF NEW OR ADDITIONAL FACILITIES (CFAI) 

The CFAI element provides for the construction, conversion, 
or expansion of . th(& necessary facilities required to house or support 
the various services needed by a new weapon system. These services 
include those required in the operation or support of the aircraft. 
Its subsystems* nnd SE. The types of facilities included are training, 
utilitieSj real estate* roads, and base maintenance shops. Also 
Incfuded should be any nonproduction industrial and test facilitiesi 
and equipment required. 

The equation for CFAI is provided in Figure B.IO. However, 
this cost element is normally an aggregated value. 



•CFAI 

COST OF NEW on ADDITIONAL FACILITIES (ALT. INPUT VE*«, ^9-56) 
CFAI s HI « CCFB) 
WHEREf 

NB o NUMBER OF BASES (INPUT) 

CFBt COST OF NEW FACILITIES FER. BASE (INPUT) 



Fipire B.IO » Cott of ntw or Mlditionil fMiliti«t M|uaidOfi. 



f d'^l^rSrAZTx^V^,'""''' ''^'- """r .E.,, „-,8, 

WHERE: 

iufpLY''f!s?pSm f''L=g?J4° ^2"?^"" A NEW LINE ITEM OF 
iN^'ltyf ?fSp\S^°" 
NHII^ NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LHU(l) 



•NNII 

WHERE: 



Ip NSSiifi §F iu "PH "PAYABLE ASSEMBLIES WITHIN THE LRU 

PP . NUMBER OF NEW "P" COOED CONSUMABLE ITEMS WITHIN THE LRU 



Figure BM - Coit of invtntory management Investment equation. 



B.I2 COST OF OPERATIONS PERSONNEL (COP) 



This cost element is one of two that constitute the recurring 
cost of operation (CO) of the system, (The other element is the 
cost of fuel (CFLK)The COP element Includes the cost of paying 
the full complement of aircrews (CAC) needed to man unit aircraft 
and the cost of all other o^rations manpower (COO). The equation 
for COP is given in Figure B.IK - 

The first term, CAC, aggregates the annual cost of all aircrew 
personnel. The cost per aircrew is obtained by summing the complement 
of crewmembers per aircraft (P), their wages and allowonces including 
an overhead support .cost per person. This value is multiplied by 
the number of crews assigned per aircraft (CPA)| the number of 
aircraft per base (NACB)i ond^ the total number of bases (NB) to 
obtain CAC. 

The cost of other operations manpower (COO) term includes 
a lump sum value for the wages and allowances attributed to the 
command staff, security parsonneli and other deployed personnel 
(not including maintenance personnel or base support personnel such 
as base operations personnel and weather personnel). The personnel 
included in the command staff perform such jobs as command^ operations 
control, planning and scheduling, and flying safety. They include 
the combat commander, the squadron commander, and their respective 
staffs* Security personnel are those needed for unit aircraft security 
such as boundary supportj entry control, and security alert teams* 
Other deployed manpower refers to the cost of paying all other 
people assigned to typical deployed units during peacetime to support 
operations (not Including maintenance personnel). 



•cop 

cost of operaiiohs persohnil (alt. input, ve-1, 33*h0) 

COP s CAC ♦ COO 
WHERE^ 

CAC= COST OF AIRCRflf 

COO:^ COST OF OTHER OPERATIONS HANPOWER INCLUDING COHHAND STAFFp 
BECURmp AND OTHER DEPLOYED PERSONNEL (BUT NOT INCLUDING 
HAINTEtlANCE PERSONNEL REQUIREMENTS) (INPUT) 



•CAC 

COST OF AIRCREW (ALT- INPUT VE-1 ,t5*32) 

CAC ^ NB • NACB • CPA • SUH(P) (COA(P) * OSCY) 
WHEREi 

NB = NUHBER OF BASES (INPUT) 

NACBs NUMBER OF AIRCRAFT PER BASE (INPUT) 

CPA = NUHBER OF CREWS ASSIGNED PER AIRCRAFT (INPUT) 

COA m COST AN AIRCREW MAN(F) IN WAGES AND ALLOWANCES PER YEAR 

(IK? \ 

OSCY= OVEr, *D SUPPORT COST PER MAN PER YEAR (INPUT) 



Figurt B.11 Cost Gf opBrttions ptmnnil eciuition. 



B.I3 COST OF FUEL (CFL) 



that type weapon system. When on aggreqated cost fn? thk h * 
IS inniit 'it eh^i.ij . ^yyicyuTea cost Tor thii e ement 

ui^iriuuTion, sTorage, and spillage* 



•CFL 

WHERE^ 

NB m NUMBER OF BASES (INPUT) 

ABFH" ANNUAL BASE FLYING HOURS ' 

' FUEL COST PER FLICHT HOUR (INPUT) 



»ABFH 

ANNUAL BASE FLYING HOURS 

ABFH m NACB » FHACM » 12 

WHERE^ ' 



rufL^ NUMBER OF AIRCRAFT PER BASE (INPUT) 



FIgurg B,12 - Cost of futl iquation. 



B.I4 COST OF ON-EQUIPMENT MAINTENANCE (COM) 

The basic equation computes COM by first multiplyino the 
number of actual maintenance mnn=hours(MMH) for each AFSC 
fobor" t? aL°"' 'T'- (MURF) by o oaded 

AFSCs fN) t^l 1""°-*''°^^^^ '^'^f^'- The cost over all 

bmmm). multiplying by the number of 

The manpower utilization rate (MURF) is obtaihed by first 

JS^nI^" "'"^^^^ °' ^'^^^^ f"9htline MMHs per mgM=h^^ 
(FMMH(HM)) required by each AFSC (N) used to maintafn spec flc 
aubsystems (M) by the annual base flying hour rate (ABFH) and 
be'det^?o'i-''^f;:^^"*°9a of tlUman-h^ur: whilouM 
be devoted to direct labor to obtain the actual MMH required per 



•COH 

COST OF ON EQUIPHENT MAINTENANCE (ALT* INPUT VE-1,fl9-56) 
COM m NB « 5UHCN)(HURF(N) • (LLR (N )4.BHR (N ) )) 
WHEREi 

NB = NUMBER OF BASES (INPUT) 

HURF^ LABOR UTILIZATION RATE BY SKILL CATEOORYCN) 

HAINTAINIHG SPICIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS 
LLR n LOADED LABOR RATE FOR SKILL LEVEL CATEaORY(N ) 
BHR s BASE CONSUMABLE MATERIAL eONSUKPTZON COST RATE PER MANHOUR 
FOR REPAiniNO LRUS BY WORKCENTER EMPLOYING AFSC(N) (INPUT) 



•MURF 

LABOR UTILI2ATI0H BATE BY SKILL CATEOORY(N) MAINTAINING 
SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS 
MURF(N) ' SUM(H)CABFH • FMMHCN ,M) )/EFF 
WHERE: 

ABFH^ ANNUAL BASE FLYING HOURS 

FMMH^ FLIGHT LINE MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE 
AFSCCN) RESPONSIBLE FOR TH£ HAINTENANCE OF SUBSYSTEM (M) 
EFF ? PFRCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LABOR 

•LLR 

LOADED LABO!? RATE FOR SKILL LEVEL CATEGORY (N) (ALT, INPUT VN-a,^9-56) 
LLR(N)£ DLR(N) ILR(N) ^(OSCY/PMB) 
WHER E - 

DLR = DIRECT LABOR RATE PER MANHOUR (PER SKILL CATEGORY h LEVEL) 
ILR m INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS AND 

ADMINISTRATIVE PERSONNEL) (INPUT) 
OSCYs OVERHEAD SUPPORT COST PER MAN PER YEAR (INPUT) , 
PHB = PRODUCTIVE (AVAILABLE) MANHOURS PER MAN PER YEAR AT 

BASE LEVEL (INPUT) — 



•ABFH 

ANNUAL BASE FLYING HOURS 
ABFH = NACB ^ FHACM » 12 
WHEREI * 

NACB = NUMBER OF AIRCRAFT PER BASE (INPUT) 

FHACM= AVERAGE FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT ) 

ia ^ NUHBER OF MONTHS PER YEAR 

•DLR 

DIRECT LABOR RATI PER MANHOUR (PER SKILL CATEGORY AND LEVEL) 
(ALT. INPUT VN-t, ^1-i48) 
DLR(N) ^ KM(N) •(CMPS(N) * OPF(N)) 
WHERE I 

KM ^PROPORTION OF DIRECT LABOR MANHOURS DEVOTED TO TASKS VS, 
OJT; KM(N)i1 FOR ALL AFSCS OTHER THAN 1 OR 3 LEVEL AND 
,KM(N)iiO,§ FOR ALL 1 OR 3 LEVEL AFSC (INPUT) 
CMPSi COST OF MILITARY PERSONNEL SERVICES PER HOUR (INPUT) 
OFF = OTHEH PERSONNEL COST FACTORS PER MANHOUR FOR SKILL CATEGORY 
(N) NOT PROVIDED ?0R IN CMPS (INPUT) 



Fl^ri - &»it of on^tquPpment mslnttnaiiea fquition. 
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*FHHH 

FLIGHT LINE DIRECT MAINTENANCE MANHOURS PER FLIBHT HOUf? FOR AFSC IH) 

RISrONSIBLE FOR THR HAINTENANCE OF SUISYSTEH (H) (R+H OUTPUT) 

FMNH{N,«)M(P8l(N)»TA(M)*Hfl(H))+(PT(H)iTT{M)*KT(N))+(PCND<H)»TC^ 

HC(H))t(PR(M)«TR(H)*HR<H))4(PM(H)»TH(N)«HH<M)) 

+(PVR(N)*TVR(H)»HVR(H))+fPgM(M)»TVM(H)*HyH(H)))/^^^ 
UHEREi 

PSE ^ PROBABILITy OF SETTINB UP SUPPORT EQUIPMENT (SI) ON THE 

FLIBHT LINE TO ACCOHPLISH REPAIR OF THE SUISYSTEH 
PT ^ PROIABILITY THAT A GIVEN HALFUNCTION yiLL RESULT IN A 

TROUILESHOOTING ACTION 
PCND^ PROIAIILITY THAT A DIVEN MALFUNCTION UILL RESULT IN A 

END AT THE FLIBHT LINE 
PR = PROBABILITY THAT A GIVEN TROUILESHOOT OPERATION WILL 

RESULT IN A KEHOUAL OF AN LRU 
PVR = PROBABILITY THAT A GIVEN TROUBLISHOOT OPERATION MILL 

RESULT IN A REHOVAL OF AN LRU AND THE REPAIR VERIFIEll 
PH ^ PROBABILITY THAT A GIVEN TROUBLESHOOT OPERATION UILL 

RESULT IN AN ON-AIRCRAFT REPAIR 
PVM ^ PROBABILITY THAT A OIVEN TROUBLESHOOT OPERATION WILL 
RESULT IN AN ON- AIRCRAFT REPAIR AND THE REPAIR is' 
VERIFIED FOR THE SUBSYSTEM 
TA = AVERAGE TINE REQUIRED TO SET UP SUPPORT EOUIPHENT 
TT - AUERABE TIHE REQUIRED TO TROUBLESHOOT THE SUBSYSTEM 
rCNDi^ AVERAGE TIHE REQUIRED Iv DETERMINE THAT A END 

CONDITION EXISTS 
TR ^ AVERAGt TIME REQUIRED TO REMOVE AND REPl ftCE ONE OR MORE 

OF THE LRUS OF THE SUBSYSTEH FROM THE A' JRAFT 
TVR ^ AVERAGE TIHE REQUIRED TO VERIFY SUBSYSTEH OPERATION 

FOLLOyiNG A REHOVAL AND REPLACEMENT 
TH = AVERAGE TIHE REQUIRED TO REPAIR THE SUBSYSTEM ON THE 

AIRCRAFT • 
TVH = AVERAGE TIME REQUIRED TO VERIFY SUBSYSTEH OPERATION 

FOLLOyiNG AN ON-EQUIPHENT REPAIR 
HA = NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO SET UP SE 
NT = NUMBER OF HUhAN RESOURCES REQUIRED FOR RUBSYSTEM 
TROUBLESHOOTING 

HC = NUMBER OF HUMAN RESOURCES REQUIRED TO HETERHINE THAT A 

CND CONDITION EXISTS 
HR ^ NUMBER OF' HUHAN RESOURCES REQUIRED TO REMOVE AND REPLACE 

LRUS FROM THE AIRCRAFT ON THE FLIGHT LINE 
HVR ^ NUHBER OF HUMAN RESOURCES REQUIRED TO VERIFY SUBSYSTEM 

OPERATION FOLLOWING A REMOVE AND REPLACE OPERATION 
HH ^ NUHBER OF HUHAN RESOURCES REQUIRED TO REPAIR THE 

SUBSYSTEH ON THE AIRCRAFT 
HVM ^ NUHBER OF HUMAN RESOURCES REOUIRED TO VERITY SUBSYSTEM 

OPERATION FOLLOWING AN ON-EQUIPMENT REPAIR 
HFHBMAs HEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR 
SUBSYSTEH (M) 



Cost of on-iquipment maintenance equation (concluded). 

lit? 



flight-houn Values for the FMMH(N,M) term are obtained from 
the R&M Model portion of the RMCM v^hich uses the equation 
given In Figure BJ3. This model computes the number of manhours 
of each AFSC (N) required to maintain each subsystem (M) by summing 
across all required tasks. 

The loaded labor rate per man»hour include three terms: (a) a 
direct labor rqte (DLR) which accounts for the wages^ allowances, 
and benefits of the direct labor work force; (b) en indirect labor 
rate (ILR) which accounts for the supervisors and cJministratlve 
personnel used to directly support the direct labor (DL) work forcei 
and (c) an overhead support cost rote which provides for such factors 
OS medical support, base operation support^ vehicular and base mainte« 
nonce, and hospitalization. These overhead support cost rate factors 
ore embodied in the term OSCY which is an annual cost per man 
ond must be divided by the productive (available) man-hours per 
man per year to obtain a man-hour cost rate [10], 

The direct labor rate (DLR) term includes an empirical factor 
(KM(N)) to reduce the cost per hour rata for DL of selected 
skill levels (N). This factor avoids double counting by not allowing 
the proportion of DL mnn»hoursdevoted to on-job training OJT to 
be charged against the tasks, (htote that the COJT term in Ihe 
cost of mqintenance personnel training element (CPT) must have 
a cost value assigned for those AFSCs (N) whose KM(N) value is 
less than unity,) |- 

B.I 5 COST OF INTERMEDIATE SHOP MAINTENANCE (CSM) 

The CSM elemeiit accounts for the cost of manpower and 
material needed to perform intermediate shop maintenance. The 
shop maintenance includes bench check and repair of LRUs removed 
from the aircraft, and also the repairs of the test stations used 
to test those LRUs. The equations for computing CSM are given 
in Figure B. 1^. 

The some basic equation formats used for computing all of 
the factors contained in the cost of on-equipment mclntenance 
(the COM element) is used for this cost element with on^ exception. 
The terms are redesignated when necessary (such that the labor 
utilization rate is designated MURS(N)). The maintenance man-hour 
value for MURS(N) is obtained by dividing the percentage of direct 
labor man-hours (EFF) expected per man Into the product of the 
shop maintenance man-hours eKpended by an AFSC(N) per flight-hour 
per LRU(i), SMMH(NJ), and the number of flight-hours. The values 
for SMMH(N,I) are obtained from the R&M Model portion of the 
RMCM using the equation given in Figure B. 14. 

The cost rates per AFSC and skill level (N) are the same 
as those used in the COM equations. 
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c=iv;B;ri;!!fj!;j„^irj^-js?-\^H^„<»-i v..,, 

MB ^. NUMBER OF BASES (INPUT) 

MURS^ LABOR UTILIZATION RATE BY SKILL CATEGORY MATMTiTMTM,^ 
SPECIFIC GROUP OF LRUS FOR SHOP TaIIs ^^^^^^^^^^^ 
- kbn " LOADED LABOR RATE FOR SKILL LEVEL CATFnnRY fii\ 

S?ffTS?uf"r"" MATERIAL CONSuJpTION'iifRi?! FOR 
R EPAIRING LRUS BY WQRKCENTER EHPLOYIHG AFSCtN ) (INPUT) 

•murs ~ ~ ~ ~ ~- 

c";" U'tlltlZ ?isL""- """"""O SPECIFIC 

MURSCN) ^ SUM(I) (ABFH • SHHHCN , I) ) /EFF 
WHE RE 1 

ABFHs ANNUAL BASE FLYING HOURS 

SMMH^ SHOP MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THF iP^r 

EFF - 'pERCEmJ'r^ffS" HaJStEnSe OF^LRu'cir' 

EFF PERCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LABOR 

•LLR 

WHERE: 

DLR = DIRECT LABOR RATE PER HANHOUR (PER SKILL CATEGORY A r fvfi » 
ILR . INDIRECT LABOR RATE PER MANHOUR (SUPERVISORS AND ^ 

ADMINISTRATIVE PERSONNEL) (INPUT) 
PMB - PRlDl!l??vl"ffvf?,f2fJ/" PER YEAR (INPUT) 

" bJs^^lIJel SinSut) " 



•ABFH 

ANNUAL BASE FLYING HOURS 
ABFH ^ NACB » FHACM » 12 
WHERE: 



NACB m NUMBER OF AIRCRAFT PER BASE (INPUT) 



•DLR 



(J;ff'lNpSf%Nf|f ;f!«3f "T"ORY AND LEVEL) 



OLR(N) ^ KM(N) ■(CMPS(N) + OPF(N)) 
WHER E ! 



° o!?.°l!Jf?? "'""OOliS OEVOTED TO TASKS VS. 

FigufB B.14 -Coit of Intermedlati thop mimtsnancs aquition. 
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•SNMH 

SHOP DIRECT MAINTENANCE HANHOURS PER FLIGHT HOUR FOR THE AFSC LEVEL 
(N) RESPOKSIBLE FOR THE HAINTAINANCE OF LRU (I) (R&H OUTPUT) 
SMMH(N.I)^H(H)((PW(I)nHCI)»HHCI))*(PK(I)»TK(l)«HK(I)) 
♦(PN(I)«THCI)»HN<I))#(PTD(I)*TTD(I)«HTD(I)) 
: ^ #(PTS(I)»TTS(I)»HTS(I)))/HFHBHA(H,I) 
WHERE* 

H(H)='tHE ratio between the number of LRUS TESTED IN THE SHOP 

AND THE FLIGHT LINE REMOVAL ACTIONS FOR SUBSYSTEM (M) 
PW s PROIAIILITY OF SHOP BENCH CHECK AND REPAIR OF LRU (I) 
PK = PROBABILITY OF SHOP RETEST OK OF LRU<1) 
PN s PROBABILITY OF LRU(I) ENTERING SHOP BEIHO SENT TO THE 

DEPOT FOR REPAIR 
PTD^ PROBABILITY OF TEST DRAWER(J) REQUIRING REPAIR ACTION 
PTSs PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION 
TW s TASK TIME FOR SHOP BENCH CHECK AND REPAIR OF LRU(I) 
TK m TASK TIME SOR SHOP RETEST OK OF LRU(I) 
TN m TASK TIME TO DETERMINE IF LRU(I) WILL BE SENT TO THE 

DEPOT FOR REPAIR (HRTS) 
iTDm TEST DRAWER REPAIR TIME FOR LRU(l) 
TTS^ TEST STATION(J) REPAIR TIME FOR LRU(I) 

HW = NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM BENCH 

CHECK AND REPAIR OF THE CDTH LRU OF A GIVEN SUBSYSTEM 
Hk ^ NUHIER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT A 

SHOP CND CONDITION EXISTS WITH RESPECT TO THE (I)TH LRU 

OF A GIVEN SUBSYSTEM 
HN ^ NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE THAT A 

NRTS ACTION EXISTS WITH RESPECT TO THE (I)TH LRU OF A 

GIVEN SUBSYSTEM 

HTD^ NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR 

ACTIONS ON THE TEST DRAWER 
HTS^ NUHIER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR 

ACTIONS ON THE TEST STATION(J) 
MFHBMAs MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR 

SUBSYSTEM CM) 



Figura 3,14 — Cost of intermedlati shop malntonin^ equrliDn (aoitdudedh 
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B.I6 COST OF MAINTENANCE PERSONNEL TRAINING (CPT) 



The CPT element accounts for the cost of training the initial 
work force of organizational and intermediate level maintenance 
personnel as well as the annual cost of training their replacements. 
Because the initial training is considered to be received prior to 
the first year, attrition of personnel during the first year is allowed. 
The equations for computing CPT are given in Figure BJ5. 

The basic equation computes CPT on an annual basis by first 
multiplying the dumber of AFSCs required per base MU(N) by the 
terms (I/PIUP + TRS(N)) and then by the cost of training by each 
skill category and level (TCS(N) before summing over N and finally 
multiplying by the number of bases (NB)* The term I/PIUP amortizes 
the training cost of the initiui manning level over the life of the 
system (PIUP), The term TRS(N) is the loss rate per year for each 
personnel category (N)* 

Manpower utilization (MU(N)) Is the average number of AFSCs 
of skill category and level (N) required at each base. MU(N) is 
obtained by adding the labor utilization rates in terms of man-hours 
required by any specific AFSC(N) for the flightline (MURF) and 
the intermediate shop (MURS) tasks and dividing the result by the 
number of productive (available) man-hours per man per year (PMB)* 
For example, PMB s 40 man-hours/ work-week x kB work-weeks/year 
^ 1920 hours/nrion y^ar- The labor utilization rates are the total 
manhours required / ^ach AFSC(N) to maintain specific subsystem 
(M). These maintenance man-hours required to perform the flightline 
and shop tasks (MURF and MURS) are obtained from the equations 
used to compute these same terms for the cost of on^equipment 
(COM) and cost of shop maintenance (CSM) elements, respectively. 

The cost of training (TCS) an airman for a specific job category 
to the 3-skil! level is the cost of technical training school (CTTS) 
for that AFSC* CTTS is computed as the course length in weeks 
(NWK) multiplied by the average cost per graduate per week (ACG) 
plus the capital investment cost (CIC) per AFSC per week. This 
value is then added to the costs per man for pretechnical training 
school pay and allowance (PTT), the cost of type four training (COT), 
and the acquisition cost (CACQ) per man which includes initial 
travelj clothing issuer and basic training. These data are maintained 
by the Air Training Commrnd. 

The cost of upgrading a 3-skill level AFSC to a 5-skill level 
is obtained by adding to the CTTS the cost of on-the-job training 
(COJT) per person by AFSC. The COJT cost factor input values 
must account for all nonproductive wages earned by each AFSC 
while undergoing on-the-job training. Empirical values for training 
costs can be obtained from Table 29 in AFHRI73-I0 after adjusting 
for TTS and the percentage of nonproduction time while in OJT 
(KM(N) factor). The airman-s productive time has already been accounted 
for in the cost of on- and off-equipment elements by reducing that 
individuaMs wages by the factor KM(N). 
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•CPT 

COST OF MAIHTEHANCE PERSONNEL THAININC (ALT IHPUT VP 1 fic -r^s 
NB s NUHBER OF BASES (INPUT) 
HU M MANPOWER UTILIZATION BY AFSC (H) 

Pjul ^Bfr„SE."*^""° EACH SKILL CUTEGORY 4 LEVEL 

PlUPe PLANNED INVENTORY USAGE PERIOD (INPUT) * ^t'^^'' 



• MU 

MANPOWER UTILIZATION BY AFSC (N) 
HL'(K) s (HURF(N) * HURS(N))/PMB 
WHERE: 

HURFs LABOR UTILIZATION RATE BY SKILL CATEGORY fN) 

u„n^ J'AINrAINING SPECIFIC SUBSYSTEMS FOR FLIGHT LINE TASKS 

' l*PE?irTr>i^^F2.^ "F^ " SKILL rATEGoSfHAyTAINING 
own SPECIFIC GROUP OF LRUS FOR SHOP TASKS 

(I Jrof ) " BASE LEVEL 

•TCS 

5?i(N?^ ^?TtS?J? S"^L CATEGORY AND LEVEL 

WHERE^ * COJT(N). ^ (ALT. INPUT VN-1,65-?2) 

CTTS^ 5OST OF TECHNiCAL TRAINING SCHOOL PER MAN BY AFSC TO 
J LEVEL 

COJT^ COST OF ON-THE-JOB TRAINING PER MAN BY APSC TO 5 LEVFI 
f KM?;;? BASED aN*MAl?OR of'' 



•MURF " ■ - 

SPECIFIC SUBSYSTEMS FOR FLIGHT LIME TASKS 
HURF(N> ^ SUH(M)(ABFH • FMMHCII ,M) )/EFF 
WHEREs 

ABFHs AHNUAL BASE FLYIHG HOURS 

FMMH^ FLIGHT LIME MAIHTENAHCE HAIiHOURS PER FLIGHT HOUR FOR THE 
AFSC(N) RESPONSIBLE FOR THE HAINTENAMCE OF SUBSY§TFM (m^ 
EFF . PERCENTAGE OF HAINTENANCE MAMHoSRi DEvIteI fo f IrIIt LABOR 

•HURS 

gJou? WlSWm MS ?Islf HAINTAININO SPECIFIC 

«URS(N) ^ SUMCI) (ABFH • SMMH(M , I) )/EFF 
WHERE * 

ABFHs ANNUAL BASE FLYING HOURS 

SMMHs SHOP MAINTENANCE MAMHOURS PER FLIGHT HOUR FOR THE AFSC 

FFF '•Ki^.i? ""'°""BLE FOR THE MAINTENANCE OF LrO (1) 

EFF s PERCENTAGE OF MAINTENANCE MANHOURS DEVOTED TO DIRECT LABOR 



Fisuri B.1B - Coit of mainttnanct ptrtonml training •quatie.i. 
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*CTTS 

COST OF TECHMICAL TRAINING SCHOOL PER HAN BY AFSC TO 3 LEVEL 
CTTS(N)^ NWK(N)*(ACG(N)*CICCN)) + PTT(N) * COT(N) * CACQ 
(ALT. INPUT VN-1,ii9-56) 
WHERE I 

miKm COURSE LENGTH IN WEEKS (INPUT) 
ACG^ AVERAGE COST PER GRADUATE (N) PER WEEK (INPUT) 
CIC^ CAPITAL INVESTMENT COST PRORATED BY AFSC (N) PER WEEK (INPUT 
PTT^ PRE TECHNICAL TRAINING SCHOOL PAY AND ALLOWANCE 
PER MAN (INPUT) 

COTm cost of TYPE 4 AND OTHER TRAINING , NOT INCLUDED IN ACG, 
PER HAN (INPUT) 

CACQ^ACQUISITION COST PER MAN WHICH INCLUDES RECRUITING, INITIAL 
TRAVEL, INITIAL CLOTHING ISSUE, AND TRAINING AT MILITARY 
TRAINIMO CENTER (INPUT) 



•ABFH 

ANNUAL BASE FLYING HOURS 
ABFH m NACB • FHACH • 12 
WHERE: 

MCB m NUMBER OF AIRCRAFT PER BASE (INPUT) 

FHACHm average FLIGHT HOURS PER AIRCRAFT PER MONTH (INPUT) 

12 m NUMBER OF MONTHS PER YEAR 

«SMHH 

SHOP DIRECT MAINTENANCE MANHOURS PER FLIGHT HOUR FOR THE AFSC LEVEL 
01) RESPOKSIBLE FOR THE MAINTAINANCE OF LRU (I) (R&M OUTPUT) 
SHMH(N,I)-H(H)C(PWCI)»TW(I)»HW(I))*(PK(I)»TK(I)»Hf:(l)) 

+ CPN(I)»TN(I)«Hl!(I))*(PTD(I)«TTD(I)«HTDa)) 

+(PTS(I)»TTS(I)tHTSCI)))/HFHBHA(M,T) 
WHEREl 

H(H)- THE RATIO BEIVEEN THE NUMBER OF LRUS TESTED IN THE SHOP 

AND THE FLIGHT LINE REMOVAL ACTIONS FOR SUBSYSTEM CM) 
PW n PROBABILITY OF SHOP BENCH CHECK AND REPAIR OF LRU(I) 
PK m PROBABILITY OF SHOP RETEST OK OF LRU(I) 
PN = PROBABILITY OF LRU(I) ENTERIHG SHOP BEING SENT TO THE 

DEPOT FOR REPAIR 
PTDm PROBABILITY OF TEST DRAWER(J) REQUIRING REPAIR ACTION 
PTS= PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION 
TW = TASK TIME FOR SHOP BENCH CHECK AND REPAIR OF LRU(I) 
TK = TASK TIME SOR SHOP RETEST OK OF LRU(I) 
TH ^ TASK TIME TO DETERMINE IF LRU(I) WILL BE SENT TO THE 

DEPOT FOR REPAIR (NRTS) 
TTD= TEST DRAWER REPAIR TIME FOR LRUCI) 
TTS= TEST STATIONCJ) REPAIR TIME FOR LRU(I) 

HW = NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM BENCH 

CHECK AND REPAIR OF THE (I)TH LRU OF A GIVEN SUBSYSTEM 
HK = NUHBER OF HUHAN RESOURCES REQUIRED TO DETERHINE THAT A 

SHOP nND CONDITION EXISTS WITH RESPECT TO THE (I)TH LRU 

OF A aiVEN SUBSYSTEM 
HN = NUMBER OF HUMAN RESOURCES REQUIRED TO DETERMINE ■ THAT A 

NRTS ACTION EXISTS WITH RESPECT TO THE (I)TH LRU OF A 

GIVEN SUBSYSTEM 

HTD= NUHBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR 

ACTIONS ON THE TEST DRAWER 
mSm NUMBER OF HUMAN RESOURCES (AFSC) REQUIRED TO PERFORM REPAIR 

ACTIONS ON THE TEST STATION(J) 
MFHBHAi MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS OR 

SUBSYSTEM (H) 



Figure B.I 5 ^ Co^ of fnainteninee penonnil training equation (contlnuid), 
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■LIGHT LINE DIRECT HrtlNTINAHCE NANHOURS PER FLIfiHT HOUR FOR AFSC (N) 

SISPOHillLi FOR THE NAIHTINAKCE OF SUBtYSTH (H) (R+H OUTPUT) 

FHIfH(M,H)s((PSE(M)*fA<H)«HA(M)) + {PT<H)*TT«H)«HTCH))+(PW^ 

HC<N))#(PR<N)*TR(H)«HR(N))4(PN(N)«TM(N)*HM(N)} 

*<PW(H)nVK(l«)*HyR(M))MPgH(H)»TVN(M)*HUH(fl) 
yHEREs 

PSE « PROBAIILITY OF SITTINi UP SUPPORT IQUIPHENT CSE) ON THE 

FLIBHT LINE TO ACCOMPLISH REPAIR OF THI SUISYSTEN 
PT ^ PROMBILITY THAT A filViH MALFUNCTION «ILL RESULT IN A 

TROUBLESHOOTINB ACTION 
PCND^ PROBABILITY THAT A GIVEN HALFUNCTIOK MILL RESULT IN A 

CND AT THE FLIBHT LIME 
PR a PROIABILITY THAT A BIVIN TROUBLESHOOT OPERATION UILL 

RESULT IN A REMOVAL OF AN LRU 
PVR = PROBAIILITY THAT A GIVEN TROUBLESHOOT OPERATION UILL 

RESULT IN A REMOVAL OF AN LRU AND THE REPAIR VIRIFl-D 
PM ^ PROBABILITY THAT A GIVEN TROUILISHOOT OPERATION WILL 

RESULT IN AN ON-AIRCRAFT REPAIR 
PVM ^ PROBABILrfY THAT A SIVIN TROUiLiSHOOT OPERATION UILL 

RESULT IN AN ON- AIRCRAFT REPAIR AND THE REPAIR IS 

VERIFIED FOR THE SUBSY8TEH 
TA ' AVERAGE TIME REQUIRED TO lET UP SUPPORT EBUIPMENT 
TT = AVERAGE TIME REDUIRED TO TROUBLESHOOT THE SUI8YSTEH 
TCMD^ AVERAGE TIME REOUIRED TO DETERHINE THAT A CND 

CONDITION EXISTS 
TR ' AVERABE TIHE REflUlRED TO REMOVE AND REPLACE ONE OR MORE 

OF THE LRUS OF THE SUBSYSTEM FROH THE AIRCRAFT 
TVR * AVERABE TIME REQUIRED TO VERIFY SUBSYSTEM OPERATION 

F0LL0UIN6 A REMOVAL AND REPLACEMENT 
TM « AVERABE TIME REOUIRED TO REPAIR THE SUBSYSTEM ON THE 
AIRCRAFT 

TVM s AVERABE TIME REQUIRED TO VERIFY SUBSYSTEM OPERATION 

F0LL0UIN6 AN ON-EBUIPNENT REPAIR 
HA ^ NUMBER OF HUMAN RESOURCES (AFSC) REflUlRED TO SET UP SE 
HT ^ NUMBER OF HUMAN RESOURCES REOUIRED FOR SUBSYSTEM 

TROUBLESHQOriNO 
HC = NUMBER OF HUMAN RESOURCES REflUlRED TO DETERMINE THAT A 

CND CONDITION EXISTS 
HR = NUMBER OF HUMAN RESOURCES REQUIRED TO REMOVE AND REPLACE 

LRUS FROM THE AIRCRAFT ON THE FLIGHT LINE 
HVR ^ NUMBER OF HUNAN RESOURCES REQUIRED TO VERIFY SUBSYSTEM 

OPERATION FOLLOUINB A RENDVE AND REPLACE OPERATION 
HM m NUMBER OF HUNAN RESOURCES RE9UIRE0 TO REPAIR THE 

SUISYSTEN ON THE AIRCRAFT 
HVH = NUMBER OF HUNAN RESOURCES REQUIRED TO VERITY SUBSYSTEM 

OPERATION FOLLOUINB AN ON-EQUIPMENT REPAIR 
MFHIMA^ MEAN FlIBHT HOURS liTUEIN MAINTENANCE ACTIONS FOR 
SUBSYSTEM (M) 



Figure B,1§ • Coit of nMintaninee ptnoninl trtlning aquation (concluded). 
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B.I 7 COST OF REPLACEMENT SPARES (CSP) 



CSP element is the annual cost of replacing condemned LRU 
and SRU spares in ti« shop and depot piperme. The equation for 
computing CSP is provided in Figure B. 1 6^ These are the spares 
and modules that are normally repaired and returned to stock* However, 
the SRUs can also be "discard on failure" modules. 

The number of maintenance actions per LRU(I) is determined 
by dividing the annual bose flying hour.; by the mean time between 
maintenance actions for the subsystem containing that LRU* The 
number of Ith LRU failures that are sent to the depot is determined 
by multiplying by the probability (FN) that an LRU(I) is not reparoble 
this station, TNs value then is multiplied by the proportion the 
the LRUs expected to be condemned (FCL) resulting in the number 
OT replacement spores required. The cost of LRU replacement spares 
(LRURS) then is determined by multiplying the number of replacement 
LRUs required by the LRU(I) unit cost and summing over all LRUs. 

The same procedure applies for determining the cost of replenishing 
SRUs except that the repair rate of the SRU is determined by 
the bench check and repair probability (PW) of the LRU to which 
the SRU belongs. When an LRU is repaired, the failure is normally 
isolated to a replacement SRU. A proportion of these SRUSj including 
thos^i items considered to be thrownwavSj will be condemned (FCS). 
The overage unit cost of the SRUs (UCSRU(I)) within LRU(I) is 
computed as the LRU!) unit cost (UC(I)) divided* by the number 
of SRUs in that LRU(I). This estimating relationship assumes that 
the failure modes of the SRUs and their average cost are each 
linearly proportioned to the cost of an LRU. These assumptions^ 
although gross, provide the user with representative SRU cost data 
if no other estimates are available. The user has the option to 
input the UCSRUd) term directly overriding any lower level values. 

BJ8 COST OF DEPOT MAINTENANCE (CDR) 

The CDR element accounts for all recurring depot costs 
including subsystem repairs and system overhaul. The equation for 
CDR is given in Figure B. 17. 

The first term computes the cost of the subsystem repairs 
qs a function of the number of LRUs that have been returned to 
the depot for repair (NRTS) per year- This number is mult'pUcd 
by an average LRU repair cost (DC) and an LRU transportation 
cost (TO to determine the cost of depot repairs. The average LRU 
repair cost multiplier (DC) must account for all manpower, material, 
and overhead cost factors sustained by a DoD centralized repair 
depot. Government or contractor operated. The transportation cost 
is computed as a function of each LRU's weight using standard 
packing and shipping cost factors. 



•CSP 

COST OF REPWCEHENT SPARES fALT IMPUT VP i -r-a an» 
CSP s LRURS 4 SRURS ^ 73-80) 

WHERE! 

Si ° SE REPLACEMIHT SPARES 

SRUR5 8 COST OF SRU REPLACEM ENT SPARES 

•LRURS ' " ■ ' — '■ 

COST OF LRU REPLACEMENT SPARES 

"""'yiE- • . FCLd) . PN(I)/HFHBMA(H)) 

NB m HUHSER OF BASES (INPUT) 
^ S^N"*!- BASE FLYING HOURS 
rri ^ Sb^KIF ^°ST OF LRU (I) (INPUT) 

^ CflSSyL^Tt^f LRU(1)S EXPECTED TO RE5ULT IN 

PH MS^^TiS" ™E BASE/DEPOT LEVEL (INPUT) 

•SRURS 

COST OF SRU REPLACEMENT SPARES 

^"""^WHOe! • WCSRU(I) . FCS(l) . PW(I)/MFHBMA(H)) 

NB m NUMBER OF BASES (INPUT) 
ABFH m ANNUAL BASE FLYIWG HOURS 

^»P*°^ COST OF SRUS WITHIN LRU(I) 

' PSiSLriS^SE NRTrLiud) expected TO 

fi?SwIw"s)"(lSp;f f""""" " "-"^^ (INCLUDING 

(R4M*INPUT) °^ ^""^ BENCH.CHECK AND REPAIR ACTION 

MFHBMA^HEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTIONS FOR 
SUBSYSTEM (M) TO WHICH LRU (I) BELONGS (R4H INPUT) 



•UCSRU 

AVERAGE UNIT COST OF SRUS WITHIN LRU(I) (ALT INPUT VT 1 « 
UCSRU(I) m UC(I)/NSRU(I) lALr. INPUT VI-1, 25-32) 

WHERE: 

uL.i ^ E.^uISP ^°ST OF LRU(I) (INPUT) 

N3RU m NUMBER OF UNIQUE SRUS PER LRU 

•ABFH 

ANNUAL BASE FLYING HOURS 
ABFH ^ NACB • FHACM • 12 
WHERE? 

lt^h* *"CRAFT PER BASE (INPUT) 



t BJ6 — Con of ripla^mifit si»m Miuatim, 
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*CDR 

COST OF DEPOT MAINTENANCE (ALT. INPUT VE-2, 17-24) 
CDRb' NB»SUMn)CABFH*PN(l)*{DC(I)+TC<n)/HFHBHA(H))+ NB»NACB=rCOS*OHR 
UHERE: 

NB - NUHSER OF BASES (INPUT) 
ABFH - ANNUAL BASE FLYING HOURS 

PN = PROBABILITY OF LRU(I) ENTERINQ SHOP BEING SENT TO THE 

DEPOT FOR REPAIR CR+H INPUT) 
DC - AVERAGE DEPOT REPAIR COST PER LRU AND ITS 8RUS (INPUT) 
TC ^ ROUND TRIP TRANSPORTATION AND PACKAGING COST PER ITEH 
NFHBHAsNEAN FLIGHT HOURS BETUEEN NAINTENANCE rbTIONS 
NACB - NUNBER OF AIRCRAFT PER BASE (INPUT) 
COS s COST OF OVERHAUL PER SYSTEH (INPUT) 

OHR ^ OVERHAUL RATE -PORTION OF SYSTEHS OVERHAULED PER YEAR FRON 
EACH BASE (RECIPROCAL OF YEARS BETUEEN SYSTEH OVERHAULS) 
(INPUT) 



*TC 

ROUND TRIP TRANSPORTATION AND PACKAGING COST PER ITEK 
(ALJ. INPUT VI-1 , 73-80) 

TC(I)= U(I) * RPUy * 2 *(PSC(1-0S)+PS0 * OS) 
UHERE s 

U = UEJGHT IN POUNDS OF ITEM(I) (R+M INPUT) 

RPUU- RATIO OF PACKED TO UNPACKED UEI6HT (INPUT) 

PSC - AVERAGE PACKING AND SHIPPING COST TO CONUS LOCATIONS -INPUT 

PSO - AVERAGE PACKING AND SHIPPING COST TO OVERSEAS LOCATIDNS-INP 

OS = PROPORTION OF TOTAL FORCE DEPLOYED TO DVERSEAS LOCATIONS -I 

:»ABFH 

ANNUAL BASE FLYING HOURS 
ABFH - NACB « FHACI * 12 
WHERE: 

NACB ~ NUNBER OF AIRCRAFT PER BASE (INPUT) 

FHACH^ AVERAGE FLIGHT HOURO PER AIRCRAFT PER NONTH (INPUT) 

12 - NUNBER OF MONTHS PER YEAR 



Figure i,17 — Cost of dspot mainttnanee equation. 



The second term computes the annual cost of overhaul of 
all systems deployed or the contribution of the subsystems under 
s^udy to that cost, as applicable. The cost of overhaul per system 

♦ l °^ "i"St account for all depot cost factors 

contributing to the overhaul process. lacors 

B.I9 COST OF MAINTAINING SUPPORT EQUIPMENT (CSE) 

The CSE element provides for the annual recurring costs 
of the peculiar shop SE maintenance, excluding manpower costs. 
I he cost of manpower Is included in the cost of intermediate shop 
maintenance element (CSM). CSE allows for the cost of spare 
parts needed to maintain the SE, as we!! as the cost of replace- 
ment of the SE at the end of its useful life span. 

f *u- "^^f estimating equations used to compute the value 
ot this eJement -j. based on a proportion (MSE) of the cost per 
Type ot SE (CPUSE). The entire equation for comouting CSE includinq 
lower level terms necessary to provide Inputs ore included in FlQu«-e 1 18 
The equat^ns for computing CPUSE are identical to those contained 
in The Cbhl equation, 

B.20 COST OF SOFTWARE SUPPORT (CSW) 

The annual CSW element includes the labor cost and the 
software comput-r costs required to perform software maintenance. 
/mIcP ^P^'^ det.irmined by the average number 

(NSS) and grade level (SLR) of the software staff personnel who 
are retained over the system life cycle to support and maintain 
the software and to implement engineering change proposal (ECP) 
enhancements. When developing data for this manpower term, consideration 
Should be given to assigning o large staff during the early deployment 
years, and a token staff for the remaining years considering the 
amount of software involved (Including support software). The software 
computer cost (SCO term Is also determined as a function of the 
number of support staff and of tho estimated computer utilization 
rate per man -month. The equation for CSW is given in Figure B.I9. 

B.2I COST OF SUPPORTING MAINTENANCE MANUALS (CJG) 

The annual cost of supporting maintenance manuals (CJG) 
element accounts for the upkeep and, updating costs of the manuals 
needed by the base facilities for flightline and shop maintenance 
activities. This s'olue is determined by multiplying the initial cost 
of maintenance manuals (CJG I) by two factors (refer to Figure B.8). 
The first factor estimates what portion of the manuals will be 
corrected and/or changed each year (KPJG). The second factor 
estimates the reduced cost necessary to revise the materials as 
compared to the initial preparation costs (KCJG). The equation 
for determining CJG is provided in Figure B.20. 
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»CSE 

COST OF HAINTAIKlNCi S^iPPORT MUIPHENT (ALT. INPUT VE-2, 25-35) 
CSE ^ Hi * SUM(J) {KS£CJ) - CPUSE(J)) 
WHERE: 

NB = HUHIER OF BASES (INPUT) 

MSE = PROPORTION OF THE SUPPORT EQUIPMENT COST USED AS ESTIHATE 
Of THE NQN-P^?SOu'NEL COST OF HAINTAINI^MG SUPPORT EQUIPMENT 
INCLUDING REriACEHENT PARTS (INPUT) 

CPUSE=CQST PER TYPE UF PECULIAR SUPPORT EQUIPMENT (J) 

*CPUSE ' 

COST PER TYPE OF PECULIAff SUPPORT EQUI T( J ) (ALT. INPUT , iil^MB) 

CPUSE(J)=(NSEH(J) ■ UCSECJ)) 
WHERE I 

NSER = NUMBER OF PECULIAR SUPPORT EQUIPMENT AT EACH BASE 
UCSE m UNIT COST OF PECULIAR SUPPORT EQUIPMENT (INPUT) 



*NSER 

NUMBER OF PECULIAR SUPPORT iV^OIPHENT REQUIRED AT EACH BASE; 
NEXT HIGHEST INTEGER VALUE OF AC J) THE UTILIZATION RATE OF THE 
SUPPORT EQUIPMENT 

•a{j) 

utilization ratep accumulated profopl zonal requirements for support 
equipment item (j) (ie.,nser(j) m next highest integer from a (j) 

VALUE) 

A(J) m ((PBFH)/AAOH) » (TSDEM(J) + TSDOT(J)) 
WHERE: 

PiFH m PEAK BASE FLYING HOURS 

AAOH m AVAILABLE ANNUAL OPERATING HOURS (INPUT) 

TSDEM^ TEST STATION(J) DEMAND TIME PER FLIGHT HOUR 

TSDOT m TEST STATIONCJ) DOWN TIME FOR REPAIR PER FLIGHT HOUR 



*PBFH 

PEAK BASE FLYING HOURS ON AN ANNUAL BASIS 
PBFH m NACB » MFHACH « 12 
WHERE: 

NACB = NUMBER OF AIRCRAFT PER BASE (INPUT) 

MFHACM^MAXIMUM FLIGHT HOURS EXPECTED PEH AIRCRAFT PER MONTH 

PURING A PEAK USAGE PERIOD (INPUT) 
12 = NUHBER OF MONTHS PER YEAR 

•TSDOT 

TEST STATION(J) DOWN TIME FOR REPAIR PER FLIGHT HOUR 
TSDOT(J) = SUH(I)(FTSCI,J)»TTS(I,J) + PTD( I , J ) «TTn( I . J ) /MFHBMA( M) ) 
WHERE: 

PTS ? PROBABILITY OF TEST STATION(J) REQUIRING REPAIR ACTION 
PTD - PROBAilLITY OF TEST DRAWER REQUIRING REPAIR ACTION 
TTS ^ TEST STATION(J) REPAIR TIME FOR LRU(I) 
TTD - TEST DRAWER REPAIR TIME FOR LRU(I) 
MFHBMA=MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION PER 
SUBSYSTEM (M) 



Figuri BAB ^ Cost of maintaining lupp^rt equipmint equation. 
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•tsdem 

TEST STATIOH(J) DEMAND TIME PER FLIGHT HOUR 
TSDEMCJ ) jSUMCl ) CKTR ( J )«PWCI )»TW(I )+PK(I )«TK(1 )+P 

ft^U ^PROBABILITY OF SHOP BENCH CHECK & BEPAIR OF LRU(l) 
FK(I> -PROBABILITY OF SHOP CANNOT DUPLICATE DISCREPANCY CCND) 
OF LB U C 1 5 

PM(I> sPROBABILITY OF LHUCI) ENTERIKG SHOP BEING SENT TO THE 
DEPOT FOR REPAIR 

Wtrl Irul l^l ^ENC" ^""'^ &REPAIR OF LRUCI) 

TK(I) ASK TIME FOR SHOP CAN.HOT DUPLICATE DISCRIPANCY (CND) 
OK LR U C I ) 

TH(I) ^TASK TIKE TO DETERHINE IF UWtl) WILL BE SENT TO THE DEPOT 

f wn KEPAIn 

HFHBHAi. MEAN FLIGHT HOURS BETWEEN MAINTENANCE ACTION FOR 
SUBSYSTEM CM) 

KTR(J)^ PROPORTION OF SHOP MEAN TIME TO REPAIR OF THE LRUS THAT 
REQUIRES THE TEST STAriONCJ) TO BE USED 



D.18 - Coft of 



milniilning support ■quipmtnt gquatin (miiKludid). 
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•csw 

COST OF SOFTWARE SUPPORT (ALT, INPUT VE-2| 33-40) 

CSW m PC, + sec 

WHERI: 

RC m SOFTWARE LABOR COST FOR BASE YEAR T 
SCC^ SOFTOARE COMPUTER COST 

•PC 

SOFTWARE LABOR COSTS FOR BASE YEAR (T) (ALT. INPUT VS-il,57-6«) 
PC = (NSS)(SLR) 
WHERE: 

NSS m AVERAGE NUMBER OF SOFTWARE SUPPORT STAFF (INPUT) 
SLR = SOFTWARE STAFF LABOR RATE (INPUT) 

•see 

SOFTWARE COMPUTER COST (ALT. INPUT VS-i*j 33-40) 
sec = (CUR)(CC)(NSS)(12) 
WHEREr 

CUR = SOFTWARE COMPUTER UTILIZATION RATE IN HOURS PER MANMONTH 
CC = SUPPORT COMPUTER COST PER HOUR 

NSS m AVERAGE NUMBER OF SOFTWARE SUPPORT STAFF (INPUTS) 
12 s NUMBER OF MONTHS PER MANYEAR 



Figure B«1i — Cost of software support equation, 
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•CJG 

iSi'^^CKfSSjfKSfcSJifP"*'" (ALT. INPUT VE.2..1-«8) 

WHERE: 

^ FACTOR ESTIHATE OF THE PORTION OF THE MANUALS THAT WILL BE 
CORRECTED AND/OH CHANGED EACH YEAR (INPUT) 
^^^^ ' £5S^^" ESTIMATE OF THE REDUCED COST NECESSARY TO REWRITE 
THE CORRECTIONS AS COHPARED TO THE INITIAL WRITINO COSTS 

(iNPur) 

CJGI ^ COST OF MAINTENANCE MANUALS INITIAL 



Figure BM - C©it of supporting milntenini^ msnuali equation. 



B,22 COST OF INVENTORY MANAGEMENT (CIM) 

The CIM elemant is the recurring annual cost of managing 
the Air Force inventory of spare parts to support a system* When 
these spares have become o part of the Air Force-wide supply system 
(refer to the CIMI element), they add to the cost of maintaining 
the supply system. The costs incurred include receivingi unpacking^ 
storogei inspection, distribution, packaging, and crating. The moteric) 
and personnel salaries needed to fill requisitions, as well as maintain 
the inventory^ ore also accounted for in CIM. The equation for 
CIM is given in Figure B.2I, 

The CIM equations use the same standard cost factors os 
the AFLC LSC model to account for all of the recurring costs 
inherent in the inventory management requirements. This equation 
also is shown in Figure B.2I, 

The first term of the CIM equation computes th^ cost of 
managing all of the new inventory items that were added Into the 
wholesale inventory loop. The number of new inventory items (NNII, 
OS in the CIMI equation) is multiplied by an annual management 
cost factor (RMC). 

The second term computes the base level supply management 
cost. The new items of supply, as well as already stock-numbered 
items which will be carried for the first time In base supply system 
(SP), are added to provide the number of base level inventory items 
(BLII) per LRU(I), The sum of BLIls then is multiplied by an annual 
base supply inventory management cost factor (SA), and by the 
number of bases supported, to obtain the base supply cost term. 
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•eiM 

COST OF INVENTORY MANAGEMENT (ALT. INPUT ^19^56) 

CIM ^ RHC • SUH(I) (NNII(I)) * NB • 5A • SUMCI) (BLII(l)) 
WHERE I 

KMC s ANNUAL MANAOEHENT COST TO MAINTAIN A LINE ITEM OF SUPPLY 

«UTT ^^211"^''^ °" '"^^ I" THE WHOLESALE INVENTORY SYSTEM 

HNII a NUMBER OF HEW INVIHTORY ITEMS WITHIN EACH LRU(l) 

HB s NUMBER OF BASES(INPUT) 

i^TT ^ tTi^^ SUPPLY LINE ITEM INVENTORY MANAGEMENT COST 

BLII s WUHBER OF BASE LEVEL INVENTORY ITEMS PER LRU(I) 



•NNII 



NUMBER OF NEW INVENTORY ITEMS WITHIN EACH LRU(I) 
HNIICI) = 1 * PA<I) + PPCl) 
WHERE: 

B§ ^ SHuiiS SI SIS "P" CODED REPAIRABLE ASSEMBLIES WITHIN THE LRU 
PP - NUMBER OF MEW "P" CODED CONSUMABLE ITEMS WITHIN THE LRU 

•BLII 

NUMBER OF BASE LEVEL INVENTORY ITEMS PER LRU(I) 
DLII(I) = 1 + PA(I) + pp(I) + SP<I) 
WHERE: 

PA -NUMBER OF MEW "P" CODED REPAIRABLE ASSEMBLIES WITHIN THE LRU 
PP -NUMBER OF NEW "P" CODED CONSUMABLE ITEMS WITHIN THE LRU 
' ®^ ^uuT?u" Jf. ^1*''^*"° (ALREADY STOCKED NSN) PARTS WITHIN THE LRU 
SYSTEM IS dI l °^°' ™^ *^ WHERE THIS 



Figure B,2T - Cett of invtntory managHmint M|uation. 
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APPENDIX C - ACRONYMS 



Note that acronyms of equation terms are defined in the LCCIM Glossary 
contained in Volume II to this report rather than on this table. 



A A P 


annual adjustment factor 


AP^ II H'f^ 


adjusted life cycle cost 


Mr 


Air Force specialty code 


ATF 
A 1 t 


auTomuT ic lesT equ ipmem 




cannot duplicate 


A 1 c 
UAlb 


Digital Avionics information System 




Department of Defense 


C ^ D 


engineering change proposal 


r U/Vl 


figure of merit 


in 


equipment identification number 


\Kh A 
l/Vl A 


intermediate maintenance activity 




life cycle cost 




Life Cycle Cost Impact Model 




Life Cycle Cost Model 


1 PI 1 


1 ine replaceable unit 




logistics support cost 


MTMOM A 
lylr nDiV^A 


mean flight^^hours between maintenance actions 


ivuyin 


rnainTenancc man-nours 


iVi 1 Dr 


rncan t irrie dbt ween ran ures 




nonrecurring cost 




not reparable this station 


o&s 


operation and support 


PIUP 


planned inventory usage period 


RC 


recurring cost total 


RCY 


recurring cost per year 


R&D 


research and development 


RDT&E 


research, developmentj testj and evaluation 


R&M 


reliability and maintainability 


SCALAR 


single value variables 


SE 


support equipment 


SRU 


shop replaceable unit 


WSAP 


weapon syitem acquisition proccsis 


WUC 


work unit code 
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